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CURRENT CONCEPTS OF THE 
HOMOPLASTIC ENIGMA*t 


Ricuarp B. STARK 


Assistant Professor of Clinical Surgery, College of Physicians and Surgeons, Columbia University; 
Associate Attending Surgeon in charge of Plastic Surgery, St. Luke's Hospital, New York City 


“ince the advent of free tissue transplantation of skin in the 


4] experimental animal by Baronio in 1804, and by Biinger 
S i in 1823 and by Warren in 1840 in humans, there have 
i been many reports of successful homotransplantation of 
@ Skin, other tissues, and organs. To date, however, except 


meseseseseses 
in the cases of identical twins, there have been few well-authenticated 
cases in which a homograft of skin has been successful. The inability to 
exchange tissues between members of the same species has been used 
positively to select monozygotic twins from children of uncertain rela- 
tionship. In one or two of the instances where homografts apparently 
have been successful, the transplantation has been carried out between 
members of a family by what are termed syngenesiotransplants. In 
experimental animals, such grafting between litter mates is termed 
isografting, although the latter term has been used interchangeably with 
the term homografting. 


* Presented at the Postgraduate Week on Research Contributions to Clinical Practice, at The 
New York Academy of Medicine, October 9, 1957. 

+ This work was aided by U.S.P.H.S. Grant H2642, the Hartford Foundation, and the W. Alton 
Jones Foundation. 
From the Surgical Service (Plastic), St. Luke’s Hospital in the City of New York. 
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This discussion will be limited entirely to the homotransplantation 
of skin. Certainly, this is the hardest of all tissues to transplant homo- 
logously, as orthotopic homografts of skin (those grafted to positions 
occupied usually by skin) are the most exacting in their immunologic 
and genetic requirements, The mechanism of failure of homografts has 
been studied extensively, but the prospect of discovery of the cause of 
this failure appears yet to be remote. Whatever the mechanism of re- 
jection, homografts survive longer when transplanted to the debilitated 
host, as in the case of uremic patients and patients with severe burns, 
perhaps because of Halsted’s law or because of a stressful situation 
which has produced high blood levels of corticoids. 

Rather than narrate a chronology of investigative work, | thought I 
would attempt to integrate recent investigative and clinical data into a 
schema of suggested means of failure of homografts. 


PosstpLE MECHANISMS OF FAILURE 


HYPERSENSITIVITY: Many investigators feel presumptively that sen- 
sitivity may be the basis for failure of homografts because of the latent 
period, whereby the transplant in the human as well as the laboratory 
animal, lives at first, then is sloughed; because of the findings of eosino- 
philes in the bed of the transplant; and because of the destruction of 
vascular endothelium which occurs with the action of rejection. The 
homograft rejection has been likened to the tuberculin-type allergy be- 
cause of their similar latent periods and their high degree of specificity. 

SHWARTZMAN REACTION: It has been suggested that the homograft 
reaction is akin to the Shwartzman phenomenon. The Shwartzman re- 
action depends, however, upon an initial local preparatory injection 
followed later by an intravenous provocative injection of similar filtrate, 
or even of dissimilar filtrate, that leads to necrosis. The Shwartzman re- 
action, therefore, is not analogous to the homograft response because the 
preparatory and provocative doses need not be related antigenically. 

ARTHUS REACTION: Some investigators suggest that the homograft re- 
jection is similar to the Arthus phenomenon, This assumption is 
strengthened further by the fact that early homoplastic observations 
were made on the rabbit, a species particularly prone to exhibit the 
Arthus reaction. 

The Arthus response is believed to represent a consistent type of 
localized anaphylaxis in the rabbit, in other animals at times, and oc- 
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casionally in man. The Arthus reaction occurs following a series of 
subcutaneous or intracutaneous injections of foreign protein, Whereas 
the first injection is without effect; the second produces edema; and 
later injections may cause necrosis, This reaction is apparently produced 
only by circulating precipitating antibodies, not by non-precipitating 
antibodies, and it is not affected by antihistamines. The primary event 
underlying the pathogenesis of the slough in the Arthus reaction is 
arteriolar spasm. The leukocytes and the vessel walls appear to be so 
sticky that they thrombose. Plasma and blood cells may exude into the 
nearby tissues. The rejection of homografts resembles the Arthus pheno- 
menon in that the vascular endothelium is the site of the reaction of 
rejection, arteriolar spasm being followed by dilation, sludging, throm- 
bosis, and extravasation of blood. As yet, however, no precipitating 
cytotoxic antibodies have been demonstrated against skin homotrans- 
plants. 

Homografts of skin are vascularized, and arteriolar spasm and dilata- 
tion herald the imminence of their failure. Whether the reaction occurs 
primarily in the bed or in the graft is not yet determined, as there is 
disagreement between the workers who employ the transparent tissue 
chamber due to the variation in visibility. It appears certain, however, 
that failure occurs on the vascular frontier, as has been shown by the 
E-dgertons, Taylor and Lehrfeld, and by Conway and his co-workers. 

IMMUNE RESPONSE: Recent investigation has indicted immunity as 
the mechanism by which homotransplants fail, due largely to the de- 
layed reaction of rejection of homografts and to the more rapid slough 
of a second transplant which follows in the wake of an initial im- 
munizing graft. Because of the large amount of research upon this aspect 
of homograft rejection, it would be well to examine the hypothetical 
role of various elements of the skin as antigen, and the elements of the 
recipient as host site in defense. 

Antigen: Ectoderm: The keratin of the epidermis has been shown by 
Vickrey and Leavenworth to have chemical differences both in the 
human and in animals. Conway and his co-workers were able to pro- 
long the lives of homografts of skin which had been treated by prior 
subcutaneous burial, which, in effect, destroyed the ectodermal ele- 
ments of skin, i.e., the keratin and the pilosebaceous apparatus. 

The rate of rejection of homografted skin has been correlated with 
the cyclical growth of hair in rats, It was found that homografts of skin 
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persisted longest when the hair follicles were in the ten day resting or 
telogen stage, and were rejected most rapidly when the hair follicles 
reached their maximum depth in the seventeen day growth or anogen 
phase of the hair cycle. It has been suggested by Cooke that it might be 
possible to immunize man against homologous skin transplants by prior 
injection with human extracts of dander, and he suggested testing pa- 
tients with human dander extract prior to the use of the homografts. 

Mesoderm: There has been little evidence to indict the mesodermal 
elements of skin for the reaction of homograft rejection, although the 
same rejection occurs in organs of purely mesodermal origin, such as 
the kidney or the lung. 

The Tissue Cell: The acceptance of homografts of pathological 
tumor tissue has been shown by Snell to depend upon histocompatible 
genes which are present in the recipient as well as in the graft. These 
genes or factors are inherited and are dominant. Members of inbred 
strains carry these histocompatability genes as do their Fl-hybrids. 
Tumors are then transplantable to all members of this strain and to their 
Fl-hybrids. New tumors arising in Fl-hybrids cannot be transplanted 
to the parents as each lacks genes of the other parent. The assumption 
has been that with normal tissue one could transplant within an inbred 
strain and from the inbred strain to the Fl-hybrids, but this was not true 
between sexes, for Eichwald has found that skin from male donors was 
rejected by female recipients although the reverse was not true. From 
this, Eichwald postulated that the histocompatability gene is located on 
the “Y” chromosome and is not present on the “X”, as females which 
lack the “Y” chromosome reject the male grafts, 

The Blood Cell: The important histocompatability genes in the 
H-1-2 and 3 loci dictate the formation of blood as well as tissue antigens. 
These genes are responsible for hemagglutinating serum antibodies in 
the blood, but as yet no one can say with certainty that these hemag- 
glutinating antibodies are responsible for the rejection of tissue homo- 
grafts. 

The major blood antigens appear already to have been detected. 
They consist of A, B, O system and as well as the Rh, C, D, FE, P, 
Duffy, Lewis, Lutherin, and the Kell antigen. Other blood factors 
(M&N) are not accompanied by reciprocal isoagglutinins. The basic 
gene of the A, B, O system was thought to be the O antigen, but has 
been shown to be a common factor, H. 
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These genetic blood antigens appear in the human fetus from the 
second to the third month of embryonic development. The genetic 
transmission of these antigens follows Mendelian laws; these four allelo- 
morphic or paired genes (A,B,O,AB) are located upon each of two 
chromosomes. The serological specificity of these factors appears to be 
due to the portion which is polysaccharide and not that which is amino 
acid. Isoagglutinins (or antibodies) against these antigens occur due to 
genetic factors, not to prior antigenic stimulus. These, then, are gene- 
tico-cellular differences which are inherited, not acquired. 

The original Rh of Landsteiner and Wiener was Rho or D. Since 
then Rh’ (C), Rh” (FE) and Hr’ (c) and Hr” (e) have been discovered 
and, upon occasion, have proven to be antigenic. 

The most antigenic Rh factor is D, which was the original Rh 
positive factor demonstrated by Landsteiner and Wiener, although 
there is a constellation of lesser antigens present. Mainly because of 
this factor, the Rh negative mother may produce antibodies to the D 
antigen of the fetus which the fetus has inherited from the father. These 
maternal antibodies traverse the placental barrier producing hemolytic 
disease of the newborn, erythroblastosis fetalis. Antibodies to the lesser 
constellation are produced less frequently, These antibodies will pro- 
duce transfusion reactions when blood containing reciprocal antigen 
is administered. 

Antibodies have been found in the colostrum as well, which may be 
absorbed by the suckling infant to maintain a high level of antibodies 
in the blood stream in the post-natal period, With the first pregnancy, 
there is usually no untoward happenstance for the Rh negative mother, 
but subsequent pregnancies may bring the dangers of isoimmunization 
into apparent and even disastrous relief. 

The Rh substance appears to be a lipoprotein with an active hapten 
attached which may be a sensitizing polysaccharide. It is possible, by 
present serological tests using available antisera, to identify at least 30,- 
000 phenotype combinations of blood antigens from the antigens that 
have been mentioned, 

Many isoantigens are present in the blood of lower animals, having 
been demonstrated in dogs, fish, goats, chickens, and cattle. 

What can we do, from the point of view of the blood, to mitigate 
the reaction against homologous skin grafts? Better blood typing is one 
answer, with typing carried out through the ABO and genotypes CDE, 
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Kell, Lutherin, Duffy, and P antigens. Then better cross-matching must 
be undertaken by the indirect Coombs method, and cross-matching 
should be undertaken after every transfusion, Certainly, the skin donor 
and recipient should be matched as closely as possible hematologically, 
as the burned patient is in the same vulnerable circumstance as the 
pregnant woman as regards sensitization by blood antigens. 

Clarkson utilized a homograft upon a burned girl, taken from her 
father; both were group A and Rh negative. Before grafting, this girl’s 
serum showed no antibodies against her father’s red cells. After the 
homografts had been rejected, however, she formed antibodies against 
her father’s red cells. From this, Gorer concluded that we must 
utilize our best means of typing and cross-matching people to minimize 
the risk of reactions of the Rh type. 

ANTIBODY DEFENSES: Circulating antibodies against heterografts of 
tissue have been demonstrated, but their presence in experiments upon 


homografts has been evanescent or implied only, and this failure to 


demonstrate circulating antibodies by usual serological means has proved 
to be the insoluble enigma in this field of investigation, the perplexing 
void in the immune hypothesis. 

Circulating Antibodies: \t is possible that genetico-cellular dif- 
ferences possess common protein moieties which differ from one another 
only in some immunologically active side grouping. Our knowledge of 
protein synthesis and antibody formation tends to substantiate this, as 
they consist of two phases: first, there is a thin expanding film of pro- 
tein to which a string of free amino acids or small peptide fragments 
are attached to form the long peptide chain of protein film. Amino 
acids attract similar or like amino acids by the process resembling a 
crystalline “seed”. Then the film folds to form the globular protein 
molecule. Second, is the dissimilar phase which underlies antigenicity. 
This phase produces the difference in antigens by forming the “de- 
terminate groups” which serve as the basis for antibody specificity. 

Homograft rejection appears to depend upon two phases. First is the 
specific antigen-antibody reaction which implies detection and union of 
antibody with antigen. By itself, this reaction is innocuous, but it is 
followed by a non-specific inflammatory response which is fatal to the 
transplant through some proteolytic action, 

Engley, Allgower and Snyder were able to show no important 
serological changes after homologous skin grafts had been transplanted 
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in the rabbit, despite a battery of serological tests. However, after hu- 
man heterografts were transplanted in rabbits, the serum of these 
rabbits exhibited cytotoxic effects upon human skin in tissue culture. 
Medawar and his co-workers have inferred similarly the presence of 
protective antibodies against homografts of skin by mixing, in vitro, 
dissociated epithelial cells with serum from immunized recipients. When 
re-transplanted back to the donor, the epithelial cells did not grow 
and did not become reconstituted. 

Gorer and Amos observed, similarly, that when fresh leukotic tumor 
cells are mixed in vitro with serum from highly immunized mice, these 
cells would not produce tumors when injected into susceptible mice, 
suggesting that antibodies to the tumors had been formed. 

Gorer contends that too much weight has been placed upon the 
lack of serological findings following homotransplantation. Certainly, 
with the evolution of techniques which permit human blood groups to 
be studied intensively, this must lead inevitably to the study of cells 
other than the red blood cells. 

In homografts transplanted by Billingham and Sparrow with sero- 
logic testing performed by Amos, Gorer and Mikulska, as the first 
homotransplant failed (at approximately twelve days), and as the sec- 
ond-set grafts failed (at about seven days), there was a high titer of 
red cell agglutinins after the first graft, which became much higher 
after the second. This was most marked in the “A” strain which is 
prone to produce hemagglutinins, There was only a slight rise in titer 
of isoagglutination against the white cells, however, even in the “A” 
strain, When pure epidermal homografts were used, the titer of red 
cell agglutinins was about as high as when full thickness skin grafts 
were utilized, indicating that the mesodermally derived dermis played 
a minor role antigenically. It is not known whether the iso-antibodies 
formed were cytotoxic. This claim has not been made even by those 
investigators who termed them “cytestatic antibodies”. 

Bell, at the University of Mississippi, has found a rising antibody 
titer with the increased use of homografts and has demonstrated a posi- 
tive complement-fixation test against skin. 

In contradistinction to this work is that of Schinkel and Ferguson 
which indicates that circulating antibodies play no role in the rejection 
of homotransplants, These researchers worked with sheep embryos, 
transplanting intrauterine auto- and homografts. At term, there was 
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success of the autograft but complete failure of the homograft. This 


is interesting because, in ungulates or hoofed mammals, such as sheep 


and cattle, there are no antibodies present at birth as these animals ob- 
tain their antibodies from the colostrum while suckling. 

Tissue Localizing Antibodies: Although hemagglutinating antibodies 
have been discovered following homotransplantation, circulating cyto- 
toxic antibodies have been inferred but have not been demonstrated as yet 
against homografts of skin. This has long proven the most obvious 
stumbling block to the acceptance of the immune theory of homograft 
rejection. Many have pointed out, however, that one should not expect 
to find circulating cytotoxic antibodies; that these antibodies may be- 
come localized in the tissues (as in the case of contact dermatitis) be- 
ing removed from the circulation as rapidly as they are formed. It has 
been suggested, therefore, that a search for the antibodies should be 
made in the tissue that corresponds with the transplant, in this case, the 
skin. Indeed, Cannon and his co-workers have shown that the antibody 
titer is much higher in the vaccinated skin than it is in the blood, the 
liver, and the spleen, which suggests local formation and/or retention 
of the antibodies at the skin site. 

Recent work by the Edgertons and Barnes has revealed that tagged 
tissues were taken up by like tissues following homotransplantation. 
Skin tagged with $35 produced an uptake of $35 in skin, and liver went 
similarly to liver. 


‘ 


However, Gaudino “tagged” and reinjected gamma globulin from 
the serum following transplantation of the first homograft. He found 
no localization of the “tagged” gamma globulin following failure of the 
second homotransplant. He surmised that the homograft was rejected 
because of cellular antibodies and not tissue localization of circulating 
antibodies. 

Gamma Globulin: It has been felt by many that antibodies were 
identical with certain serum globulins. In a series of cases reported sev- 
eral years ago by Good and Varco of patients with agammaglobulin- 
emia, homografts of skin were successful for as long as eleven months, 
which indicated in a negative sort of way that antibodies in the gamma 
globulin fraction might be instruments of homograft destruction. Good 
studied ten patients with agammaglobulinemia and found a_ persistent 
neutropenia and a profound ecosinopenia. Two children with agamma- 
globulinemia accepted full and thick-split homologous skin grafts per- 
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manently, and there was prolonged survival of similar transplants in 
an adult with the same disease. The skin of these patients behaved in a 
normal antigenic fashion, however, as homotransplantation of skin from 
agammaglobulinemic patients to normal individuals produced a slough 
of these homografts. 

Reticuloendothelial System: It has long been thought that the re- 
ticuloendothelial system is the site of antibody formation, and there has 
been no work to disprove this concept. It is thought that a “blockade” 
of the reticuloendothelial cells will reduce antibody production, but 
this may mean merely that the capture and preparation of the antigen 
has been reduced, not the production of antibodies. Certainly, antibody 
production can be reduced in some way by blockading agents, the most 
useful of which are Thorotrast and iron colloids, which are effective, 
however, for several days only. 

Lymph Node: Mitchison has shown that passive immunity to tumors 
can be achieved in the experimental animal by homotransplantation of 
lymph nodes from an animal previously inoculated with lympho- 
sarcoma, Such a lymph node transplanted to an unexposed animal 
causes regression of tumor growth which cannot be achieved by serum 
inoculation. The passive immunity which has been described by 
Mitchison is transferred only by lymph nodes on the same side as the 
transplanted lymphosarcoma, and not from lymph nodes from the 
contralateral side, It has been shown by many workers that lymph 
nodes nearest the site of the injection of antigen contain antibodies not 
found elsewhere in the body. 

Lymphocytes: Many have felt that circulating lymphocytes contain 
antibodies, although others feel that plasma cells may be responsible for 
antibody formation. The plasma cell has not been defined well by 
cytologists, however, and many people have lumped the lymphocyte 
and the plasma cell together in the category of lymphoid or mono- 
nuclear cell. It is felt by many that phagocytic cells prepare the antigen, 
and that lymphoid cells transport the antibodies. The most dominant 
cell in the recipient bed following homograft rejection is the lymphoid 
cell. It has been shown by Conway and his co-workers that as early as 
two days following homotransplantation the fluid surrounding the 
homografts yielded from 20 to 50 per cent lymphocytes. 

Medawar and his group, and Longmire and his co-workers have 
shown that cortisone, which reduces lymphoid tissue, will increase the 
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life of homografts as do nitrogen mustard, chlorambucil, salicylates, and 
irradiation, 

Diffusion chambers with filters of graded porosity have been used 
by Algire to allow for the free flow of nutrient fluids but to prevent the 
passage of host cells into the chamber wherein homografts of lung cells 
and mammary adenocarcinoma were contained. These homografts sur- 
vived in isologous and homologous recipients, and in homologous re- 
cipients immunized previously. They did not survive, however, in 
heterologous hosts that had been immunized, indicating that antibodies 
passed through these membranes. Algire feels that the homografts are 
destroyed actually by cells of the immunized host as he obtained no 
evidence for presence of antibodies in the extracellular fluid, It is his 
feeling that the rejection of either homografts or heterografts is medi- 
ated by cells, and that any affirmative microtitrations of antibodies, as 
in the case of heterografts, are due to spill over into the extra-cellular 
fluid. 

It is known from Merwin’s work that unvascuiarized homografts 
may survive indefinitely within the recipient and do not immunize 
the host. This has been shown by transplants placed upon a layer of 
connective tissue interposed between the graft and the striated muscle 
which excluded the ingrowth of new vessels, It is known that grafts 
that become vascularized late will survive longer than those that are 
vascularized early. A non-vascularized graft will never initiate the re- 
action of rejection, but will be lost if the recipient is sensitized by a 
secondary homograft which becomes vascularized. Then both grafts 
are destroyed. 


Woodruff separated a primary skin graft from the underlying bed 


by a millipore exclusion membrane and found that a second-set graft 
transplanted subsequently without a membrane behaved as a primary 
homograft. When a primary homograft was placed over the millipore 
filter for twelve days and then re-transplanted to a different area upon 
the same recipient, this transplant behaved still as a primary and not as 
a second-set homograft. Woodruff concluded that homografts over 
millipore filters do not behave antigenically. 

Scothorne feels that homografts of skin in the rabbit produce large 
lymphoid cells in the regional lymph nodes, and that these may be the 
source of antibodies responsible for the action of rejection of homo- 
grafts of skin. It is not known whether these cells originate from lym- 
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phocytes or from reticulocytes. 

Medawar has shown that rejection of homografts of skin was ac- 
celerated by the previous injection of leukocytes and this was eighteen 
times more effective when administered intradermally than when in- 
jected intravenously. 


Meruops or Sotution CircUMvent WELL-KNOWN 
PHENOMENA OF REJECTION 


ENHANCEMENT (In adult recipients): Several small breaks in the 
homotransplantation picture have occurred in the last few years which 
may be of little or of great significance. The first is the phenomenon 
of “enhancement” reported from the Bar Harbor Laboratory. “En- 
hancement” implies a reprieve in the adult from the mechanism of 
homograft rejection through prior injection into the recipient of donor 
tissue (kidney, spleen, tumor, whole blood) killed previously by lyo- 
philization, Following this pre-treatment, tumor homografts endured for 
many months. Mice which are “enhanced” show a high titer of iso- 
hemagglutinins. (The same “enhancement” can be produced passively 
for a short time by injecting normal mice with serum from an enhanced 
mouse.) “Enhanced” mice live with a tumor which would kill them 
normally, and tumors continue to grow in genetically alien soil. 

However, one cannot greatly influence homografts of skin by the 
use of killed tissue. Medawar has been able to prolong the life of homo- 
logous skin grafts “to a modest but clearly appreciable degree”, but 
it is obvious that enhancement which will allow tumor homografts to get 
out of the immunological control will not bring about permanent 
survival of homografts of normal tissue. 

Billingham found that pre-treatment of rabbits with epidermal cells 
from prospective donors injected intravenously prolonged survival of 
skin homografts by several times in a high proportion of the animals, 
thereby producing an enhancing type of phenomenon, 

Woodruff feels that intramuscular injection of cells produces 
definite but limited enhancement. Peer, Marino and Benaim, and Stark 
and co-workers have produced limited enhancement by subcutaneous in- 
jections of cells of whole blood from the same donor, Others feel that 
the intradermal and perhaps the intraperitoneal routes may fail to pro- 
duce enhancement but instead may produce immunity. Route of ad- 
ministration and dosage of cells well may spell the difference between 
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immunity and immunologic paralysis. 

ACQUIRED TOLERANCE (In embryonic or infantile recipients): It is 
known from the work of Owen and others that homotransplantation is 
possible between di-zygotic twin free-martin cattle which have a syne- 
horial placental circulation. In these, the blood cells circulate freely be- 
tween the two placentas through anastomosis of fetal vessels. Following 
birth, a state of tolerance exists between the non-identical twins which 
permits successful homotransplantation of skin. This type of tolerance 
has been induced artificially, using mice, chickens, and rabbits and has 
been produced heterologously. Blood cells or cell mixtures (kidney, 
testis, and spleen) have been injected into the embryos several days 
prior to birth. The nearer birth the injections are made, the less success- 
ful are the homotransplants, but there is no sharp end point to this epic 
of tolerance which ends gradually at about the second to fourth post- 
natal week. Acquired tolerance checks antigenic reactivity due pre- 
sumably to a primary failure of the central immunological machinery. 
This seems to fit the theorem of Burnet who has stated “if a young 
animal is confronted with an antigen before it is capable of responding 
by the formation of specific antibodies, then its capacity to do so later 
in life is reduced or wholly repressed”. 

Medawar feels that acquired tolerance is due to adult antigens which 
flood the still unresponsive recipient and inhibit the development of an 
antibody producing mechanism, He feels it may not be dissimilar to 
Felton’s immunologic paralysis where a single massive dose of specific 
pneumococcal polysaccharide rendered young mice incapable of pro- 
ducing antibodies against this type of bacterial carbohydrate. 

Tolerance is carried over into the second and third-set responses 
to homotransplants and instead of grafts enduring 11, 6, and 1 day for 
the primary, secondary, and tertiary sets of grafts, there may be a 
diminution in the reaction of successive transplants in the magnitude of 
75, 40, and 6 days. Acquired tolerance is abolished by passive immuni- 
zation of the type described by Mitchison, transplanting a lymph node 
from an immunized animal of the same strain into the tolerant animal, or 
by implanting a lymph node from a normal strain mate. In the latter 
case, however, the tempo of rejection is slowed but not halted. Studies 
on acquired tolerance showed that homologous cells injected into rats 
on the day of their birth make these rats completely tolerant of thick- 


split skin grafts from the same donor, This acquired tolerance begins to 
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wane at two weeks of age and at four weeks induces immunity to skin 
grafts from the same donor, This period when rats will react in an 
immature way to homologous cells by acquired tolerance extends into 
extrauterine life and cortisone will further extend this period to a 
slight degree. 

EMBRYONIC TRANSPLANTS: It has been shown by Cannon that homo- 
grafts from embryonic or infant chicks to adult hosts remain viable 
while later homografts from the older but same donor to the older but 
same host are sloughed. Rosen and Silvers have shown that embryonic 
homografts are successful, and that, when they are retransplanted to 
their original strain, they behave as autografts, indicating that these 
grafts do not change their histocompatability when maintained in a 
“foreign environment”, 

MULTIPLE TRANSPLANTED HOMOGRAFTS: Edgerton and Edgerton 
have shown that the life of a homograft can be extended 150 per cent 
by retransplantation of the homograft to a different host two days prior 
to its expected destruction, By often transplanting the same homograft 
to new hosts, an increasingly well vascularized transplant is obtained. 
They postulate that in time such a graft may become conditioned and 
thus be permanently tolerated by a new host. 

BONE MARROW TRANSPLANTS: [lomologous bone marrow has been 
transplanted successfully in the rat following irradiation with 7oor. 
This produces a mosaic host with two types of bone marrow, each 
of which produces peripheral blood cells. Following homologous mar- 
row transplant and irradiation of the host with 8oor., Main and Prehn 
obtained a few permanently successful skin homografts. They were 
unsuccessful following treatment of the host with only 35o0r. pointing 
up the importance of dosage of physical agents as well as cell numbers. 


Curmicat Expepients Userun Aas Temporary SOLUTION TO 
rHe Homoptasty 


The use of homografts of skin upon extensively burned patients 
can be life saving. Although these grafts are impermanent, they will 
survive sufficiently long (generally for approximately three weeks) to 
produce a seal against the outpouring of vital fluids and electrolytes, 
allowing the shocked organism to return to a sufficiently safe level so 
that autogenous grafting may be undertaken. Because of the temporary 
nature of homografts, additional grafts from the same donor have been 
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applied after the first homografts have “melted away”, leading inevitably 
to the “second set” phenomenon, so well known to the investigator but 
too often forgotten by the clinician. The single use of homografts from 
many donors is axiomatic at our present state of knowledge. 

One variation to the exclusive use of homografts has been suggested 
by Mowlem and Roullard, These plastic surgeons transplant alternating 
strips of autografts and homografts upon the extensively burned in- 
dividual from whose unburned surfaces sufficient autografts cannot be 
obtained. As the homografts regress, the epithelium of the autografts 
advances until autogenous coverage is completed. 

TISSUE BANK: The tissue bank at the Naval Medical Center, Beth- 
esda, Maryland, is procuring homograft material by sterile autopsy and 
is banking this tissue in vacuum bottles after freeze drying. The pro- 
cedure takes approximately two weeks for cortical bone and approx- 
imately 72 hours for skin. To date over 1800 grafts of diverse types 
have been utilized, most of which were bone. 

POSTMORTEM HOMOGRAFTS: Homografts obtained by postmortem 
have been advocated by Brown and associates, as a dignified means of 
obtaining skin needed often as a life-saving therapeutic modality in 
cases of extensive burns. Their use obviates the second donor wound 
in the desperately ill individual. 

Reports from the Navy Medical Center indicate, however, that one 
extensively burned patient may need all of the skin that can be obtained 
from eight sterile autopsies (the average skin yield being 4. - 6000 sq. 
cm. of skin per cadaver). This points to the shortcomings in a large 
scale disaster to such an approach to skin storage. 

HOMOLOGOUS CHORIONIC MEMBRANES: The human chorion sepa- 
rated from the amnion has been used successfully as a semi-permanent 
surface in the extensively burned. If the placenta is refrigerated, chori- 


onic membranes may be used successfully as long as four days after 
delivery. 

SKIN HETEROGRAFTS FROM BOVINE EMBRYOs: These full-thickness 
skin grafts can be stripped easily from the torsos of four month old calf 
embryos. They are stored after freeze drying. Skin heterografts from 


bovine embryos apparently produce less local tissue reaction than homo- 
grafts, and they may endure for as long as seventeen days. 

SKIN GARDEN: A different approach to this problem has been made 
by Earle at the National Cancer Institute and by the Georgiades and 
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Firing at Duke University. Earle has isolated and grown human epi- 
thelium in tissue culture. His particular strain, “L”, procured from a 
sixty-five year old male has been grown in culture for nearly five years. 
At the present time, this epithelium can be grown entirely upon chem- 
ical media and can be propagated at the rate of approximately 16 square 
inches within ten days’ time, 

In the beginning the Georgiades felt that they could quantitatively 
increase skin five-fold upon culture in ten to fourteen days’ time. The 
presumption is that skin of a burned patient may be expanded by cul- 
ture to resurface larger denuded areas. However, the failure of cultured 
skin to survive upon a contaminated bed of granulations is yet to be 
solved. 

Interest in homotransplantation has increased manifoldly during the 
last decade. Several factors have been responsible. Cancer research by 
tumor transplantation would be facilitated greatly if homotransplanta- 
tion were possible. Reconstructive procedures of plastic surgeons would 
be shortened and the need of secondary donor defects upon the patients’ 
body would be obviated by the solution to this problem. Immunological 
implications of homoplasty research have led still another discipline into 
the race for a solution to this intriguing problem. The prospect of suc- 
cessful homotransplantation leads to the speculative feasibility of ex- 
change of tissues and organs and possibly to the significant extrapola- 
tion of life itself. 
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SIGNIFICANCE AND MANAGEMENT CF “HEARTBURN” 


MODERATOR HAMILTON SOUTHWORTH: The subject of our discussion 
this afternoon is the Significance and Management of “Heartburn.” 
This local, but important, symptom is one I am sure we have all experi- 
enced at some time, usually after having been gastronomically fool- 
hardy. It is also called pyrosis, and is best described, I believe, as a 
burning sensation centered behind the sternum and in the epigastrium, 
but also at times radiating up into the lower neck. 

A common fallacy is to regard heartburn as synonymous with 
hyperacidity, but the classical studies of Chester Jones twenty years 
ago clearly demonstrated that heartburn and hyperacidity were dif- 
ferent entities though at times they are associated with one another. 

We are fortunate this afternoon to have a distinguished panel to 
discuss heartburn, On my left is, first, Dr. Franz J. Ingelfinger, Associate 
Professor of Medicine, Boston University School of Medicine; Member, 
Evans Memorial and Visiting Physician, Massachusetts Memorial Hospi- 
tals, in Boston. Beyond him is Dr. Charles A. Flood, Associate Pro- 
fessor of Clinical Medicine, College of Physicians and Surgeons, 
Columbia University; Associate Attending Physician, the Presbyterian 
Hospital, and Chief of the Gastroenterology Clinic there. On the far 
side is Dr. Thomas P. Almy, Associate Professor of Medicine, Cornell 
University Medical College; formerly Chief of Gastroenterology at 
New York Hospital and now Director of the Second (Cornell) Medical 
Division, Bellevue Hospital. And | am Hamilton Southworth, your 
Moderator. 

In our discussion this afternoon the significance and the mechanisms 
of heartburn will largely concern us, and we may not pay quite enough 
attention to therapy and management. | want to remind everyone that 
these panels are on therapeutics and, therefore, ask our speakers to pay 
as much attention to treatment as is possible. We have planned this 
session so that there will be time at the end for discussion and for 
answering questions which you may submit. 

Dr. Ingelfinger will lead off our discussion and will deal with the 
physiology and those aberrations of the esophagus which may cause 
heartburn. 

DR. FRANZ J. INGELFINGER: I suppose heartburn, no matter how you 
define it—and everybody defines it differently—is an esophageal symp- 
tom. We might agree at least that the esophagus plays a role. The 
esophagus has been studied for some time. It had a wave of enthusiastic 
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study 60 years ago, when, in Germany, a number of investigators 
had subjects swallow balloons, or sometimes good old German sausage, 
and performed such experiments as recording on a kymograph the 
motor activity of the esophagus while the sausage was going down the 
subject’s throat. Later, investigation on the esophagus became less 
popular but recently, with new devices, we are more or less repeating 
some of these older studies. We now have a relatively modern esoph- 
ageal laboratory in action. Actually, it is not an esophageal laboratory 
but a lower esophageal laboratory, to emphasize how specialized we 
have become in studying just one part of the esophagus, This is not 
very modern, it dates back five years. 

When started, this was one of the newest lower esophageal labora- 
tories in the world. I think there are now about ten newer ones, so we 
are making good progress. In the picture there are two tiny tubes which 
are the really essential features, and these little tubes can be led into the 
esophagus and placed in different positions, They can then be con- 
nected to devices which record actual intraluminal pressure, Also 
there are open tip tubes that record the pressure within the esophagus 
in the same way as intravascular pressures can be recorded by insert- 
ing a tube into a vein or artery. Thus you can record the pressure 
changes that take place with swallowing. But heartburn is not present 
when a patient swallows. We are interested in what the esophagus 
does between swallows, as far as heartburn is concerned, Whether or 
not we can find valid evidence, | am convinced that, whatever the 
cause, something is wrong with the motor mechanism at the cardio- 
esophageal junction, that material runs the wrong way, goes from 
stomach to esophagus, rather than vice versa, when we have heartburn. 

(Slide) Let us try another experiment and see if there is any barrier 
to gastro-esophageal reflux, that is, things going the wrong way. Is there 
any barrier at the junction of the esophagus and the stomach? In this par- 
ticular slide we see two pressure recordings in two catheter tips and in 
the first position both the catheter tips are in the stomach, so we are 
measuring intragastric pressure or intraperistaltic pressure, pressure 
below the diaphragm. Then the subject takes a deep breath and the 
pressures rise, as they should. The pressure changes shown here are 
pressure changes between swallowing. They reflect respiratory dynam- 
ics, indicating that the pressure rises as the patient takes a breath. Both 
catheter tips are beneath the diaphragm. Then we gradually pull the 
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catheters back until the upper one is lying more or less at the gastro- 
esophageal junction or the position of the diaphragm. The patient again 
takes a deep breath, and the pressure goes up in the lower one, still 
in the stomach, as it should, but the upper one suddenly drops down 
into a negative pressure, In other words, as the diaphragm has descended 
now over that catheter tip, the tip suddenly bounces from the intra- 


peritoneal into the intrathoracic cavity where on inspiration the pres- 
sures are negative. The fact that this happens so abruptly and so quickly 
shows not only that there is a dividing line within the lumen of the 
esophagus, between the two pressure systems in the peritoneum and 
thorax but also that it must be very sharply defined. What is it? We 
will come to that, but your first thought probably is that it is the 
diaphragm because the diaphragm contracts and as it moves down over 
the esophagus it produces a rather sharp indentation, If it is not the 
diaphragm it is something that the diaphragm must drag up and down 
with its motion because the change here was produced not by shifting 
the catheter but by having the diaphragm descend. Let us try a some- 
what different experiment. 

(Slide) The same situation exists here. The lower tip is in the 
stomach in the intraperitoneal cavity. The upper tip is more or less at 
that in-between point, and as the subject takes a breath the pressure 
rises. Then suddenly, as in the previous slide, the tip of the catheter 
apparently slips from the positive intra-abdominal into the negative 
intra-thoracic pressure area, and the pressure stays down, This subject 
could hold his breath with his glottis open—not an easy thing to do. 
Then suddenly he releases his breath, and again, although not as dram- 
atically, there is a sudden shift back to positive pressure as the catheter 
apparently bounces back into the intraperitoneal cavity. So even on 
expiration when the diaphragm is not supposedly contracted there is 
a sharp division between the two cavities as far as the esophageal lumen 
is concerned, What is the nature of this barrier? 

Three particular mechanisms are postulated. One is that there is 
a sort of flap valve, and when there is increased pressure in the stomach 
or in the intraperitoneal cavity, this flap by the pressure effect in the 
stomach is approximated against the esophageal lumen which becomes 
obliterated. This is a reasonable mechanistic explanation, The trouble 
is that it is so difficult to prove or demonstrate. My own personal 
belief is that it does not play much of a role, It is not a physiological 
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entity that can be studied pharmacologically, microscopically, or in 


any other manner. If there is such a mechanism it is hard to demon- 
strate anatomically during the course of disease and under other con- 
ditions. 

A mechanism to be considered more seriously is the diaphragm 
itself which, when it contracts, does two things. When it contracts it 
narrows the esophageal lumen anteroposteriorly so that it actually 
squeezes it shut and, in addition, it pulls it sideways. The trouble is 
that this is a one phase sort of mechanism, it works during inspiration 
but presumably not during expiration, 

And finally we come to the intrinsic mechanism. Is there some 
sort of sphincteric activity in the area which is called the vestibule? 
It is a structure possibly interposed between what is obviously esopha- 
gus and what is obviously stomach. On this point there has been debate 
for years as to whether or not there is a sphincteric mechanism. There 
is certainly no anatomical sphincter so we argue for a physiological 
sphincter. Although somewhat controversial, | think the evidence is 
good that such a sphincter exists and, under certain conditions, we can 
show that it has a certain amount of force. 

Unfortunately we can show it has force against swallowing more 
often than we can show it has force against reflux. But here is an 
example of a test which we can perform, an experiment that shows that 
it has a certain amount of resistance under certain conditions, Here are 
three slides of the same subject swallowing barium. 

(Slide) In the first, the patient is lying down and given a swallow 
of barium and thirty seconds later, when the picture was taken, the 
esophagus was empty of barium as it should be. Peristalsis cleaned it 
out. Then he was given a strong anticholinergic, in this case intravenous 
Banthine, and again given a swallow of barium. This time the swallow 
of barium stayed in the esophagus, as shown in a film ten minutes after 
the swallow. You can see the barium is still there. It is still there because 
of failure of motor propulsion in the body of the esophagus, but then— 
and this is the point of importance in today’s discussion—we tip the 
patient upright, and you see barium is still retained in the esophagus. 
Here is the fluid level. The water column is creating a pressure of about 
15 cm, of water, and what is holding it there against gravity? Well, it 
stays there, and you can’t see anything, but presumably it is because 
this vestibular area remains contracted and fails to relax. There is a 
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variety of corroborative evidence to support this finding, so phar- 
macologically, we can make this area more resistant than it is under 
normal conditions. Of course in the condition known as cardiospasm, 
or achalasia, or mega-esophagus, or as the Brazilians now call it, 
aperistalsis, the same phenomenon may be seen. If you interpret it the 
way we like to interpret it, this distal narrow area in cardiospasm, which 
is always present or a feature of the disease, is exactly in the area where 
this vestibule normally is. Therefore, under certain abnormal states, 
as well as pharmacologic states, this intrinsic sphincter can be shown to 
have resistance at least to swallowing. 

Conversely, there is a condition, particularly in infants, which is 
the opposite of achalasia; it is chalasia—where presumably the intrinsic 
sphincter relaxes rather than fails to relax. These two pictures and the 
next slide are taken from the French literature and show the beginning 
of a swallow in a normal child. You see there is momentary contraction 
in the vestibular area, but it opens up, and the normal swallow com- 
pletes itself. As opposed to this, in the condition of chalasia, the vesti- 
bular area is constantly patent and gaping no matter what happens, 
especially at the moment of inspiration it is always wide open, and these 
infants with chalasia have excessive reflux. Material keeps running back 
from the stomach into the esophagus whenever the child is lying down, 
whenever gravity favors the reflux, and apparently it is not caused by 
diaphragmatic hernia or anything else. This is the one condition where 
I know absence of that intrinsic sphincter does lead to reflux. 

(Shde) Chalasia is rarely seen in adults, but here is such a case. I 
think this woman had had a previous operation for an ulcer, It was 
thought she had a stomach ulcer, so the surgeon began to do a vagal 
section but before the operation was carried out there was a tremendous 
reflux, Whenever the radiologist put her prone on the x-ray table or 
even supine, the material would flow back into the esophagus from the 
stomach, No diaphragmatic hernia was seen but just to make sure, the 
surgeon in doing the vagotomy drew the hiatus up snugly. After the 
operation this picture was taken. The patient was given a swallow of 
barium. She was put down and as soon as she was put into an oblique, 
semi-oblique prone position, the barium began to run back into the 
esophagus. We took another picture of the field and saw the barium 
run back and forth, back and forth. I believe this is an instance of 
chalasia in an adult. However the condition par excellence which seems 
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to induce reflux, and incidentally heartburn, with irritation of the 
esophagus, is the so-called sliding diaphragmatic hernia. 

In the normal situation the various parts of the gastro-esophageal 
junction really lie below or at the level of the diaphragm, But in a 
sliding diaphragmatic hernia, what appears to be the junction of the 
esophagus and the gastric pouch moves upward, so that the junction 
lies above the diaphragm, and this is the situation in which reflux and 
heartburn are prominent. But now we run into trouble because every 
one of the three mechanisms I have mentioned is changed by this new 
position, You can see that the flap is gone because the esophagus now 
comes in more or less at the top of the pouch, the angle has become 
obtuse instead of acute as the two organs join, Secondly, diaphragmatic 
control obviously is now exerted lower down, not at the gastro-eso- 
phageal junction, Thirdly, what happens to the intrinsic mechanism? 
Peculiarly enough, the vestibule and its phenomenon tend to become 
difficult to find under such conditions. Often one can find no mani- 
festations of them, and usually those who have this condition with 
symptoms from it, often have considerable inflammatory reaction in 
the esophagus at this point, and inflammatory changes may interfere 
with function. Actually, the fact that we have reflux and heartburn 
in diaphragmatic hernia does not help us too much in differentiating 
which of the factors is most important. All I can say is that in chalasia, 
the condition I showed you before, there is reflux without apparently 
associated diaphragmatic hernia. 

I have been talking about reflux as if it were synonymous with 
heartburn. But is it synonymous with heartburn? Do we have to have 
reflux of material to cause heartburn? Does every reflux cause heart- 
burn? The answer to these questions is no. 

Does every reflux with certain kinds of acid material cause heart- 
burn? I think it often does, Can you have heartburn without reflux or 
at least local motor disorders? Probably not, though there may be dis- 
agreement with that viewpoint. Then how does the reflux cause the 
pain? Is it merely the acid burning and causing a distress in the eso- 
phageal mucosa which may be red and irritated? Possibly, but not 
invariably. I think some other motor phenomenon takes place to cause 
the pain. The difficulty is that it is hard to produce heartburn experi- 
mentally or to locate it clinically. | certainly agree with Dr. Chester 
Jones to the extent that if you put balloons in the esophagus and distend 
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them you get pain, but I believe that this pain is not heartburn. Further- 
more, | am a very good man to talk about heartburn because I have a 
lot of it. Also, I have swallowed a lot of balloons and had my esophagus 
distended, and the sensations have no similarity to each other, The 
trouble is that when you try to reproduce a pain like this, it depends 
so much on your definition. [ think heartburn is a searing, burning pain, 


usually ascending, and nearly always moving. It is not even produced 
by an acute ulcerative esophagitis. It is a different kind of pain as near : 
as we can tell. Even in patients who have cardiospasm that causes a : 
violent contraction, with the result that the whole esophagus clamps ? 
down, the pain simulates angina pectoris or coronary insufficiency but : 


it does not seem like heartburn. Our real concern in diagnosing heart- 
burn and in interpreting it is that we—at least I— have been unable to 
reproduce it experimentally and find out exactly what the motor mech- 
anism may be that goes haywire when patients do have heartburn. As 
far as I can tell it is a motor disorder which is initiated by a reflux of 
gastric contents into the esophagus and is produced by a failure of the 
barrier which normally prevents that reflux. 

MODERATOR SOUTHWORTH: Thank you, Dr. Ingelfinger. 

Dr. Flood, our second speaker, has been particularly interested in 
diaphragmatic hernia and in gastric reflux as causes of heartburn, and 
he will also discuss for us diseases of the stomach and duodenum which 
may be causative. He will have a chance to rebut anything that Dr. 
Ingelfinger has said, but I am still going to ask him to limit himself 
to fifteen or twenty minutes. 

DR. CHARLES A. FLOOD: The previous two speakers have both defined 
heartburn, and I don’t think that I shall attempt to paraphrase their 
remarks except to indicate that it is a difficult symptom to define, Some 
people certainly refer to burning in the epigastrium while others refer 
to burning in the region of the xiphoid, often running all the way up 
to the neck, when they speak of heartburn, It may be that we are 
actually dealing with more than one symptom, 

As has been mentioned, a number of theories have been advanced 
to explain the basic mechanism which underlies this symptom, These 
include hypersecretion of hydrochloric acid, reflux of acid contents 
from the stomach into the esophagus and disordered motor function of 
the stomach or of the esophagus. The recent studies that have been 
carried out on patients with hiatus hernia and heartburn have focused 
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attention on the clinical importance of incompetence of the cardiac 
sphincteric mechanism in this disease, as Dr. Ingelfinger has men- 
tioned. Thus, in my remarks I shall confine myself largely to the 
problem of reflux and to gastric disorders which may be accompanied 
by heartburn. 

Heartburn may be a frequent complaint in a wide variety of gastric 
disorders. With the exception of hiatus hernia, it is not found in the 
majority of patients with any single disease of the stomach, In a review 
of 70 patients with heartburn without hiatus hernia, the commonest 
associated organic disorders were peptic ulcer and biliary tract disease. 
Detailed study of these patients failed to reveal any organic disorder 
in approximately one-third of the individuals. 

It has been pointed out that heartburn may occur in patients with 
achlorhydria. Although most of the reports antedate the use of the 
histamine test for gastric secretion, recent studies with modern tech- 
niques have also demonstrated complete achylia in occasional patients 
who complain of substernal burning. 

Heartburn may be a prominent symptom in patients with a total 
gastrectomy. Substernal burning and frequent regurgitation were very 
distressing symptoms in two patients who were recently observed 
following total gastrectomy carried out in the treatment of carcinoma 


in one instance and for gastro-esophageal varices in the other patient. 


It is evident that the secretion of free hydrochloric acid is not 
essential to the production of heartburn, in fact, it appears that the 
presence of the stomach itself is not essential to the production of heart- 
burn, and, in general, attempts to correlate the volume of acid secretion 
with the occurrence of heartburn have been disappointing. 

The heartburn which occurs in a variety of gastric disorders may 
be associated with insufficiency of the cardiac sphincteric mechanism. 
There are two methods for demonstrating this: x-ray study and direct 
intubation, 

The x-ray examination may be carried out by giving the patient an 
eight-ounce mixture of barium in the erect position, following this 
with a glass of water until the esophagus is completely cleared of 
barium. The patient then can be examined in the supine, Trendelenberg 
and prone positions. He is asked to strain and pressure is applied to the 
abdomen. The most successful maneuver for the demonstration of 
esophageal reflux in our experience has been the act of turning over 
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from the supine to the prone position. 

Control studies using this technique were carried out in more than 
100 patients. Reflux was demonstrable in control adult patients under 
these conditions in 2 per cent of individuals. 

A series of patients with hiatus hernia, the majority of whom com- 
plained of heartburn, were studied. Reflux of barium from the stomach 
into the esophagus was demonstrated in approximately 50 per cent of 
patients. Usually the reflux was demonstrable only when the patient 
was in the recumbent position, although it occurred occasionally in 
the erect position, 

(Slide) This slide illustrates reflux of barium in a patient with a 
total gastrectomy who complained of severe heartburn for many 
months, and was finally subjected to a secondary procedure to try to 
correct it. 

(Slide) In this slide we see a hiatus hernia. The barium has run back 
from the pouch into the esophagus with the patient in the Trendelen- 
berg position, 

(Slide) And the next slide again shows a third patient where the 
barium has run back from the esophagus from the stomach to fill almost 
the entire lower two-thirds of the esophagus. 

A group of patients who suffered from simple heartburn, that is, 
heartburn without hiatus hernia, were next studied in a similar manner. 
Esophageal reflux was demonstrated in 5 of 47 individuals, or approxi- 
mately ro per cent. This incidence was higher than that which was 
found in the control series but much lower than that seen in patients 
with hiatus hernia. 

Radiologic study for the occurrence of reflux has also been carried 
out in a small miscellaneous group of surgical patients in whom the 
sphincteric mechanism had been abolished. These operative procedures 
were of several types, including partial resection of the fundus and 
lower esophagus for carcinoma, various types of cardioplasty and total 
gastrectomy. 

(Slide) This slide shows a resection of the fundus for carcinoma 
with reflux from the remaining stomach pouch into the esophagus. 

(Slide) And here we see reflux occurring in a patient who had a 
cardioplasty for hiatus hernia. This is also seen occasionally in the 
Heller type of procedure which is used in the treatment of cardio- 
spasm, a longitudinal slitting of the region of the vestibule. At times 
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reflux may be demonstrated in such patients. 
Direct demonstration of the regurgitation of acid into the eso- 


phagus dates back many years to the studies of Reichman in 1884, 


who had patients with heartburn swallow a sponge and demonstrated 


the presence of acid in the esophagus in that manner. The modern 


technique is simply to pass a tube into the esophagus and study the 
esophageal contents for acidity and peptic activity, | won’t go into 
the details of the technique except to say that a small tube is passed 


down to the junction of the middle and lower thirds of the esophagus. 


The patient is given a stimulant of gastric secretion, placed in a Tren- 


delenberg position and aspirated periodically, In control patients with- 


out heartburn this type of procedure has demonstrated esophageal 


reflux in 4 per cent of individuals in our experience. 


The test was carried out in a group of patients with hiatus hernia. 


Free hydrochloric acid was present at levels which were considered to 


be above the cardiac orifice in half of the patients. This observation 


is in general accord with the findings on x-ray examination, It was 


noteworthy, however, that although the incidence of reflux was the 


same by both methods, in individual cases reflux was often demon- 


strable by only one method. In other words, by one method or another 


in this series it was actually possible to demonstrate reflux in approxi- 


mately two-thirds of the patients, 
A study of patients with simple heartburn was carried out in the 


same manner, and in these individuals approximately half of the patients 


were found to have free acid in the esophagus. In this group with 


simple heartburn, therefore, there was a disparity between the finding 


of reflux by intubation and by x-ray examination. Reflux was demon- 


strable in a much larger proportion of patients with simple heartburn 


when intubation was used than occurred during x-ray study. 


The concept of peptic or reflux esophagitis, which Dr. Ingelfinger 


has mentioned, appears to be well established as an explanation for the 


inflammatory changes which occur at the lower end of the esophagus 


in patients with hiatus hernia and also in some individuals with heart- 


burn without hiatus hernia, The occurrence of esophagitis in patients 
with heartburn, therefore, affords further indirect evidence of the 


importance of insufficiency of the cardia. 


Ulcerative esophagitis is a common complication of hiatus hernia. 


In 22 patients who were subjected to esophagoscopy, gross inflamma- 
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tory changes were found in 14 individuals, The esophageal mucosa 
immediately above the cardio-esophageal junction was usually involved 
for a distance of one to two centimeters. 

A similar picture of esophagitis is occasionally noted also on 
esophagoscopic examination of patients with simple heartburn, Data 
on the frequency with which this occurs is not apparently available 
at this time. 

In summary, it may be stated that there are several lines of evidence 
which support the view that incompetence of the cardiac sphincteric 
mechanism is related in an important manner to heartburn. Patients 
with heartburn and hiatus hernia present evidence of reflux in a high 
percentage of cases. Patients with simple heartburn also are found to 
have this phenomenon on radiologic study but it occurs in a much 
smaller proportion of the cases. The occurrence of inflammatory 
changes in the lower esophagus in patients with hiatus hernia and also, 
at times, in patients with simple heartburn affords evidence of the 
occurrence of reflux. 

There are, however, important objections to this concept. In the 
course of observation of a large number of patients during examination 
for the demonstration of reflux, it has been rare that the patient experi- 
enced this sensation at a time when the reflux occurred. It is also note- 
worthy that attempts to produce heartburn by the instillation of acid 
into the esophagus from above usually fail. 

Another objection is that a number of patients with hiatus hernia 
never experience heartburn but may show evidence of reflux. 

A lack of correlation is also noted between the occurrence of eso- 
phagitis and heartburn in patients with hiatus hernia, Some patients with 
esophagitis do not experience heartburn while others who suffer from 
heartburn have no gross evidence of esophagitis. 

(Slide) In this table we see that heartburn occurred almost as fre- 
quently in hiatus hernia in the presence of esophagitis as in the absence 
of it; and the contrary 1s likewise true. 

It may be concluded, therefore, that heartburn is not always due 
to esophageal regurgitation, A variety of other motor mechanisms has 
been suggested. As Dr. Ingelfinger has mentioned, some motor disturb- 
ance either in the lower end of the esophagus or in the stomach, at times 
associated with incompetency of the cardiac sphincter mechanism, may 
very possibly be at fault. 
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MODERATOR SOUTHWORTH: Thank you, Dr. Flood. 

I believe Dr. Almy has been concerned with all of the diseases which 
cause heartburn, including the psychosomatic ones. Can we, Dr, Almy, 
also hold you to about fifteen minutes, and ask you to rebut the pre- 
vious speakers and discuss other conditions that may cause heartburn, 
with particular emphasis on the psychosomatic causes. 

DR. THOMAS P. ALMY: I shall certainly not require fifteen minutes 
to deliver myself of what few additions | can make to the discussion 
that you have already heard. I really feel that | am merely that member 
of the audience who is privileged to sit on the platform because my role 
here, I am sure, is merely to begin the general discussion. 

These points concern me: First, the definition of heartburn. Ob- 
viously the definition we must accept is that of most common usage, and 
yet | wonder about the accuracy of our including in this definition (as 
is so commonly done), burning pain in the mid or upper epigastrium. 
I protest for this reason: in the experimental production of pain from 
various parts of the intestinal tract, as done by Dr. Chester Jones twenty 
years ago, there is a fairly sharp division between the areas of pain refer- 
ence from the lower esophagus and those from the stomach and 
duodenum, particularly the duodenal bulb. In duodenal ulcer, of course, 
we have a lesion causing burning pain commonly in the region of the 
xiphoid, but very seldom lower than the lower end of the sternum. In 
cases of experimental distention of the lower esophagus, or in clinically 
occurring regurgitation into the esophagus, we get a burning pain which 
in my experience has been almost always confined to the area beneath 
the body of the sternum. I wonder, therefore, if we should not consider 
heartburn as a retrosternal burning and consider burning pain in the 
xiphoid area as something different. This, I believe, is important in sepa- 
rating the typical clinical features of duodenal ulcer from those of this 
esophageal mechanism. 

Next, a further comment on the adequate stimulus of heartburn, We 
have found ourselves, as the preceding speakers have made clear to you, 
in a situation of knowing very well what is vot essential for the produc- 
tion of heartburn and being in some doubt as to what és essential. It is 
clear that it can be produced in the absence of acid gastric juice. It is 


equally clear that it can be produced in the absence of the stomach, so 


we may not equate it with peptic esophagitis, It is produced, as Dr. 
Flood has told you, in people following total gastrectomy, and in some 
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of these patients the inflammation of the lower esophagus is as great or 
greater than one sees in patients who regurgitate acid gastric contents 
after a cardioplasty. So some irritative process, which need not arise 
from acid peptic digestion, may be regarded as in the background of 
this condition. 

Likewise we now know from the accumulation of studies on the 
motility of the esophagus that simple muscle stretching or muscle spasm 
does not always produce this symptom. We, too, have seen people 
having very severe spasms of the lower esophagus in the absence of 
heartburn. Therefore, I believe we should go further in our studies of 
the quantitative aspects of painful stimulation in this area, These con- 
ditions have not been fully controlled in earlier studies, and it is possible 
that when they are controlled we will be able to define what kind and 
quantity of stimulation, acting over what period of time, will produce 
just this symptom. 

Also, we know from a number of observations on pain arising from 
the intestinal tract, most notably those of Stewart Wolf on his fistulous 
subject, Tom, that the degree of distention measured in terms of pres- 
sure which is essential to evoke pain is much less when the mucosa in 
the area stimulated is highly engorged. This, it seems to me, would fit 
in with the concept that we have here: A painful experience arises 
from some phenomenon of motor dysfunction, whether spontaneously 
occurring or the result of stretching by the laboratory balloon, but the 
threshold for pain may be lowered by the irritation produced by 
regurgitated gastric or intestinal contents. 

Next I would like to take a stand regarding symptomatic therapy. 
This will seem ridiculous after the learned discussion that you have 
heard, but so far | have not seen any way of capitalizing on our knowl- 
edge of these motor mechanisms for the immediate benefit of the 
patient. We have used anticholinergic drugs. We have tried nitrites. 
We have not been able to benefit these people, to reduce their heart- 
burn significantly, by drugs affecting motility, so from the point of 
view of symptomatic therapy we are back in the old bicarbonate days. 
I feel that the erect position and a good draught of liquid with some 
sodium bicarbonate in it is probably as good a way as any of relieving 

-this symptom. 
More important than this, in relation to therapy, is the significance 
of this symptom in relation to underlying disease processes. You have 
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heard about the great emphasis placed on hiatus hernia as an underlying 
cause of severe heartburn, and about the significance of this symptom 
in patients who have had operations about the cardia. I feel that in a 
patient with hiatus hernia severe and intractable heartburn is a very 
important red light. It may be present months or years before significant 
and irreversible damage to the esophagus occurs (such as stricture) as 
a result of acid regurgitation, and it alone should be a significant indi- 
cation for the surgical repair of the hiatus hernia if the symptom resists 
medical treatment. 

You have heard of its association with other upper gastrointestinal 
disorders, and if you will grant me the distinction | make between 
heartburn and the typical pain of duodenal ulcer, I would say that it is 
merely part of the syndrome of dyspepsia, that syndrome which in- 
cludes epigastric fullness, belching, nausea, anorexia and occasionally 
vomiting, and which seems to be related to disorder of the normal peri- 
staltic emptying of the stomach into the duodenum. I cannot separate 
it in my mind from the other elements of this syndrome when it occurs 
in association with gallbladder disease, or pancreatitis, or what not. 

The role of so-called psychosomatic factors in heartburn should be 
considered in relation to the mechanisms of dyspepsia and the relevance 
of these factors in the production of hiatus hernia. | do believe that 
there is a probable relationship in both situations. The association of 
dyspeptic phenomena with attitudes of disgust, rejection and non- 
participation have been well defined clinically and experimentally by 
Abbot and Wolf. The relationship between hiatus hernia and psycho- 
somatic phenomena is somewhat more difficult to define. This, indeed, 
is just a gleam in our eyes, but is suggested by the fact that strong stimu- 
lation of the vagus nerve in an experimental animal will produce a sliding 
type hiatal hernia. | am waiting for some opportunity to explore this 
in human beings. 

MODERATOR SOUTHWORTH: I hope our audience has some questions 
to present. While they are being collected, | would again like to give 
the floor to Dr. Ingelfinger. I noticed a sort of uneasy motion of his 
shoulders once or twice, particularly when there was discussion of 
heartburn without acidity, or was I wrong? 

DR. INGELFINGER: I think this discussion emphasizes how little we 
know about the basic mechanism and therefore about therapy. But if 
we are going to get anywhere with heartburn we have to define it, and 
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I think that has been one of the problems. 
Secondly, would you agree with me that in the definition one must 
include the word “periodic”, ““wavelike”, or something of the sort? As 
far as I can tell from talking to patients it is not a constant steady burn. 
It is bad, it relieves itself, and is bad again. Do you agree? 

DR. ALMY: Yes. 

DR. INGELFINGER: That is a feature that distinguishes it from the 
more constant burning that people usually have in the epigastrium. 
With some people heartburn mounts all the way up into the jaws. | 
think those are variations we can accept within the definition, 

The only thing that bothers me about achlorhydria is that [ am not 
surprised people get heartburn when they have esophago-jejunostomies. 
After all, good old digestive pancreatic juices flow upwards, and they 
can digest as well as the acid pepsin factors, To me that is no argument 
against the regurgitant theory. But how many patients have you seen 
with pernicious anemia who have heartburn? And presumably, perni- 
cious anemia patients who have been treated don’t have stomatitis or 
at least active phases of the disease. If I could limit the question even 
further, how many pernicious anemia patients go to bed at night after 
just having taken food and wake up at one or two a.m. with bona fide 
heartburn? I venture there are very few people like that. 

pocror: I disagree, Dr, Ingelfinger. | do think people have sub- 
sternal burning and no free hydrochloric acid. 

DR. INGELFINGER: They are hard to find. It is just like talking about 
the patient who was cured of an inoperable cancer, It happens, but not 
frequently. 

Finally, in the production of heartburn I think Dr. Flood has done 
more in the study, clinically, than anyone else that I know of, that is, 
in trying to correlate it with regurgitation, and his studies are very 
valuable. However, he is up against the problem that every investigator 
meets, namely, he has to give patients barium or introduce tubes, which 
is not comparable to examining a patient who has just eaten a meal in 
his home, under usual psychogenic influences. Barium is a relatively 
bland substance and is often regurgitated into the esophagus yet the 
patient may not have heartburn,—but I don’t know that this proves 
anything. I think we should realize that the type of food eaten appar- 


ently has something to do with it as well as the extent to which the 
stomach is filled. 
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In those who suffer from heartburn at night, one of the simplest 
preventives probably is to eat nothing, smoke nothing, do nothing that 
could stimulate gastric secretion or motility after the evening meal. | 
think heartburn is often decreased in those who follow this regime. 
This again indicates to me that the secretory factor plus the regurgitant 
factor, which comes on at night when the patients lie down, do play 
a role in most of those who have this condition. 

MODERATOR SOUTHWORTH: Thank you, So far we have no questions 
from the floor. Dr. Flood, how about you? You did not have much to 
add to therapy. Do you agree with what has been said about manage- 
ment and treatment? Have you anything further to say? 

pr. FLoop: Yes, I agree. May I say just a word supplementing what 
Dr. Ingelfinger has just said? The fact that one cannot demonstrate the 
presence of regurgitation from the stomach into the esophagus by the 
tools that have been employed, of course does not mean, as he said, that 
it does not occur. On the contrary, [ think it is surprising that it can be 
demonstrated by these methods in such a high proportion of patients 
with hiatus hernia. 

I think it should also be pointed out that surgical repair of hiatus 
hernia usually results in a satisfactory relief of the heartburn and other 
symptoms of which the patient has been complaining, so that we can 
at least say that the occurrence of heartburn in patients with hiatus 
hernia is incidental to the presence of the hiatus hernia, and that when 
the anatomical situation is corrected—and parenthetically [ am not quite 
sure what it is important to correct there, whether it is the valvular 
mechanism that was mentioned or whether something else happens in 
the course of the operative procedure—the fact remains that the patient 
is usually relieved. How often the reflux may persist after the repair 
of a hiatus hernia I do not know, but in our experience it has been seen 
only uncommonly after a satisfactory repair. If, in hiatus hernia with 
heartburn, one does not wish to consider operation for the various 
reasons which have been mentioned: presence of esophagitis or presence 
of severe heartburn, I think the only thing that can be offered in the 
way of treatment is a modified ulcer type of regimen, instructing the 
patient not to lie in the horizontal position, particularly after he has 


filled his stomach, and to use large doses of alkali whenever necessary. 
On the other hand, in simple heartburn it appears that if there is an 
associated organic disorder the heartburn will frequently disappear 
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after correction of the organic lesion. I believe we see this in individuals 
who have heartburn associated with gallbladder disease. As a rule one 
may expect that the heartburn with gaseous dyspepsia of those patients 
will be relieved in the majority of cases—not in all. When the study of 
a patient with heartburn fails to indicate the presence of an organic 
lesion and one is forced to consider that the entire picture may be 
related to emotional or to psychogenic sources, obviously the treatment 
should be directed toward that problem. For symptomatic relief in 
those individuals, | agree with Dr. Almy that bicarbonate of soda or 
rhubarb and soda are the best remedies. 

pR. ALMY: May I interject a question here? I wonder if either Dr. 
Ingelfinger or Dr. Flood has made any use of the “head-up bed”, not 
in the treatment of hiatus hernia, but in the treatment of simple heart- 
burn without hiatus hernia? 

MODERATOR SOUTHWORTH: Dr. Ingelfinger, will you take that first? 

DR. INGELFINGER: No, | have not, but there we come up against 
another therapeutic problem. How bad is the heartburn? Is it simple 
heartburn? I agree with the division into two categories. In one there 1s 
esophagitis, hernia, or both. That is the serious kind which should be 
treated for the underlying disease, medically or surgically, But simple 
heartburn, as far as I can see, and as both of the others have indicated, 
is a condition that occurs in the general population for no apparent 
reason, and is no more common in duodenal ulcer than in any other 
condition. You disagree? 

ALMY: I would agree. 

pR. FLOOD: I think that is true. 

DR. INGELFINGER: I don’t think heartburn is a sign of gallbladder 
disease, but Dr. Flood believes it may occur with gallbladder disease. 
In the simple case, heartburn comes and goes. Very few patients are 
willing to restrict their diets, either as to type or amount of food they 
eat, just to prevent heartburn. [ am going to eat a big meal if I like it 
even if I am going to get heartburn. It is not a bad enough symptom and 
I can temporarily relieve it. | am not going to put myself up on blocks 
at the head of my bed and try to sleep that way in order to relieve heart- 
burn because on the whole the discomfort is not bad enough to warrant 
such a measure, Numerically the big problem is the simple type, not the 
people who have the serious esophagitis, the dysphagia, and the inflam- 
mations that go with it and that have been described so well here. | 
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think we agree that heartburn can be relieved symptomatically and 
temporarily by ulcer type regimens, The burning is relieved by antacids 
and that is treatment, not prophylaxis. If we ever discover the exact 
causative mechanism,—and I can’t help feeling that we shall, perhaps 
within the next ten years,—then possibly there will be some prophy- 
lactic therapy which won't be too uncomfortable for the patient. Right 
now most of us, patients and doctors alike, prefer their usual sleep and 
usual meal so much they are unwilling to undergo a lot of therapy 
for heartburn. 

MODERATOR sOUTHWoORTH: I wish to refer again to the fact that a 
lot of our difficulty this afternoon has been a difference of definition. 
I started off using a broad concept of heartburn making it synonymous 
with pyrosis or burning and including that which is located in the 
upper epigastrium as well as behind the sternum, Dr, Flood believes, 
I think, that heartburn should be retrosternal, and Dr. Almy agrees 
that we should so limit it. Probably Dr. Ingelfinger is the greatest 
purist and makes it more definite than any of the rest of us. Thus, the 
more strictly you define it and limit it, the closer you get to something 
that, perhaps, we can explain physiologically and approach from a 
therapeutic point of view. 

Several questions have been submitted by members of the audience. 
The first is addressed to Dr. Ingelfinger: Have you noted any relation- 
ship between intensity of stimulation (pressure for example) and the 
experimental production of various painful sensations of the esophagus? 

DR. INGELFINGER: The only way that we have done so, usually on 
normal subjects or even those who have simple heartburn, is by balloon 
distention, and there the degree of balloon distention affects the in- 
tensity of the pain and its distribution, but not its quality. If we inflate 
it more it produces greater pain. The patient has a harder time explain- 
ing its location. I think that is a fairly common experience, and I would 
not expect too much debate about it. It does not change the quality of 
the pain as far as I can tell. When patients who have cardiospasm and 
spastic contraction of the esophagus are given Mecholyl, the intensity 
of pain is directly proportional to the degree of contraction and spasm. 
It becomes more violent, but there are no changes from slight pain 
which feels like heartburn and another one which feels like anginal 
pain, the quality of the pain remains the same depending upon the 
degree of production, and we have not produced heartburn. However, 
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I would like to mention one thing about which | am uncertain. Have 


you ever swallowed a hot liquid such as too hot coffee or soup, which 
is accompanied by a burning pain which progresses from above down- 
wards? Our beliefs of course are markedly influenced by our own 
experiences; but this is one way of interpreting pain, either this or 
asking other people about it. That type of burning sensation progresses 
downward like a slow wave. Yet we know if we swallow liquids the 
liquid will bounce down quite rapidly into the esophagus and a _peris- 
taltic wave will then sweep it down. I believe, without being able to 
prove it, that the burning pain is caused not just by the heat but by a 
more intense peristaltic wave. We can prove the opposite. If a person 
is given ice water to swallow, the peristaltic wave is practically abol- 
ished, We have not been able to prove the peristaltic wave is more 
intense in those who swallow too hot liquid for us. 

MODERATOR SOUTHWORTH: Dr, Almy, would you take this question? 

pk. ALMY: Could I first confuse the issue which Dr. Ingelfinger 
raised just a moment ago? Stewart Wolf and I fed overheated barium 
(45° C.) to volunteer subjects, and barium which had been frozen in 
the ice chest to almost zero degrees centigrade. According to our crude 
fluoroscopic observation we got the same inhibition of esophageal 
peristalsis in these subjects with extreme heat as with extreme cold. 

DR. INGELFINGER: If you get the esophagus down to 4° C. there is 
no peristalsis. 

MODERATOR SOUTHWORTH: Would you care to discuss the therapy 
of heartburn associated with pregnancy? 

pr. ALMY: This, fortunately, is a self limited disorder. I feel that I 
have nothing to offer here except the general principles which have 
been outlined already. I feel that the origin of this pain is something 
akin to the mechanism of the sliding hiatal hernia, There have been 
definite cases of this that have presented themselves in various clinics 
with essentially the same symptoms as ordinary severe heartburn of 
pregnancy. I can see no reason to depart from the simple prescriptions 
that have been given for the ordinary management of heartburn in 
dealing with it. 

MODERATOR SOUTHWORTH: Ladies and Gentlemen, our time is up. 
May I just say, however you define heartburn, the chief thing seems 
to be to have plenty of soda bicarbonate handy, and if the situation 
gets to be too severe in hiatus hernia or if peptic esophagitis enters the 
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picture, it is a condition that must be taken seriously and perhaps 
treated surgically. 

DR. INGELFINGER: | hate to controvert your final summing up but I 
think we should some day consider whether soda bicarbonate is good 
therapy for heartburn rather than some other alkali, for the simple 
reason that if we are already dealing with a motor dysfunction, and 
we give an alkali that liberates carbon dioxide which causes the patient 
to burp some more, and keep accentuating this, I don’t think we are 
really helping the disease or disorder, and, therefore, | would put ina 
plug for some kind of alkali other than those which liberate carbon 
dioxide. 

MODERATOR SOUTHWORTH: Thank you very much, Members of the 
Panel. 
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21, it was officially made known 
in Boston that a Negro recently arrived in town from the 
West Indies, aboard H.M.S. Sea Horse, was suffering 
from smallpox. The house in which the man was lodged 
wesesesesesesa Was immediately quarantined and the “Sea Horse,” 
which on investigation was found to have two or three other cases of 
smallpox on board, was ordered to leave the harbor. 

Thanks to these precautions a spread of the contagion was apparently 
avoided for, on May zoth, the authorities were able to report that a 
careful house to house search had failed to uncover any new cases. 
The reassuring tone of the official communiqué was further enhanced 
by the statement: “the negro is almost recovered.” 

A week later there was no longer cause for optimism. By May 27th, 
eight persons in town were known to have contracted smallpox, From 
there on the contagion spread rapidly, Soon it was out of control. 

Since its founding less than a century earlier, Boston had gone 
through five major smallpox epidemics and many of its older inhabitants 
still remembered vividly the terrors of its last visitations some 1g and 30 
years earlier. Its recurrence now was viewed with fear and dismay. 
“It gave us,” later wrote an old man, “a very dreadful prospect of 
Distress and Deaths. . .” 

Quarantine having failed to contain the epidemic it was soon 
abandoned. The only other method for avoiding infection was to flee 
it and many of the townspeople did. Those who stayed hoped or prayed 
for salvation. One could do little else. 

The Reverend Cotton Mather was of different opinion. Several years 
before he had been much impressed by an article in the Philosophical 
Transactions of the Royal Society of London describing a method for 


* Presented at a meeting of the Section on Historical and Cultural Medicine at The New York 
Academy of Medicine, December 2, 1957. 
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the prophylaxis of smallpox' and he had decided to advocate its use if 
the disease were to recur in Boston’. 

Early in June he wrote to one of the Town's doctors requesting 
that the physicians “meet for a Consultation”, apparently with him, 
to deliberate upon his plan*. In his letter he pointed out that the method 
he was advocating had “never yet”, as far as he knew, been used in 
America. It consisted, in his words, in “suffering and preventing the 
Small-Pox in the way of Inoculation.” 

The man who thus took it upon himself to instruct the physicians 
how to proceed in the present emergency was himself not a medical 
man. Pastor of one of Boston’s most influential congregations, son of a 
former President of Harvard College, Fellow of the Royal Society, he 
stood high in the Town’s hierarchy. 

From this distant time we can no longer determine why Mather 
had never before discussed his plan with any of the physicians. We 
know that five years had elapsed since he had decided upon it. Why 
this secretiveness? 

From the physicians’ reaction to his letter we may assume that they 
resented greatly what they undoubtedly regarded as uncalled for 
interference. We know that they met and that they rejected the 
proposal to consult with him. We also know that, under the leadership 
of Dr. William Douglass they condemned and rejected the use of 
inoculation, Mather’s letter went unanswered. 

Nort used to being crossed, nor easily discouraged, Mather wrote 
another letter, this time to Dr. Zabdiel Boylston, to whom he offered to 
present, “. . . as a testimony of my respect and esteem, . . . the most I 
know (and all that was ever published in the world) concerning a matter, 
which I have been an occasion of its being pretty much talked about.” 

In the two and a half weeks that had elapsed between Mather’s 
letters “the matter” had, indeed, not been only “much talked about”, it 
had met with vehement opposition. 

What Mather proposed be done was nothing less than introducing 
pus, taken from the vesicles of a smallpox sufferer, into the skin of a 
healthy person! 

Mather had first learned of this procedure through his Negro slave 
Onesimus, according to whom it was successfully practiced by certain 
African tribes as a form of prophylaxis against smallpox. Later the 
already mentioned communication to the Royal Society had caught 
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Mather’s fancy. In this communication a physician in Constantinople 
reported that smallpox inoculation was being successfully practiced in 
the Levant. Mather had then and there decided to recommend its use if 
there were another smallpox epidemic in Boston. 

Dr. Douglass, who was familiar with the article in the “Trans- 
actions”,—it was, in fact, he who had lent Mather his copy of the 
publication,—was horrified. Not only did he put little reliance on the 
trustworthiness of Mather’s witnesses,—a poor, uneducated African 
slave and an unknown Levantine physician,—he was appalled by the 
inherent dangerousness of the procedure. He exerted all his influence 
to prevent it from being used. 

In Douglass, Mather had found a formidable opponent. Young, well 
educated and well-trained, a graduate of Edinburgh (he was the only 
one of Boston’s 14 physicians with a full-fledged medical degree), 
Douglass was in no way overawed by Mather’s social and professional 
standing. 

Douglass’ arguments against inoculation prevailed with the physi- 
cians, except with Boylston, who, two days after receiving Mather’s 
letter proceeded to inoculate his six-year old son and two of his slaves. 
Boylston has been frequently praised for acceding to Mather’s suggestion 
and many regard him as a farsighted innovator. To Douglass, with whom 
I am in full accord, Boylston’s behavior appeared foolhardy, unscientific 
and rash, 

News of Boylston’s inoculations spread rapidly. Public opinion was 
inflamed. Inoculation, it was feared by many, could readily contribute 
to a spread of the contagion and should, therefore, not be practiced. 
Boylston was twice cited before the authorities and twice ordered to 
desist from further inoculations. He disregarded the interdiction. How- 
ever, he found it necessary to justify his actions and he addressed himself 
to the public through the newspapers. In an “advertisement” in the 
Boston Gazette for July 17th’ declaring that he had “patiently born 
with abundance of Clamour and Ralary” for having begun (“for the 
good of the Publick”), a new Practice “that had come well recom- 
mended by Gentlemen of Figure and Learning”, he reassured his 
readers about the harmlessness and efficacy of inoculation and he averred 
that “no one need fear, in this way, of having many Pustules, of being 
Searr’d in their Face, or of ever having the Small-Pocks again”. 
Boylston’s unfortunate step in carrying a medical controversy into 
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the papers was soon emulated by his adversaries. A communication to 
the Boston News-Letter* over the signature “W. Philanthrops”, 
(obviously William Douglass), vehemently attacked Boylston whom it 
called illiterate and ignorant and whom it accused of rashness, negligence 
and inconsiderateness. With considerable shrewdness, and, as we know 
from his private correspondence, with malicious delight, Douglass, to 
the discomfiture of Boylston’s clerical backers, touches upon inoculation 
as a “Case of Conscience” referring to “the Divines” the task of 
determining “. . . how the trusting more the extra groundless Machina- 
tions of Men than to our Preserver in the ordinary Course of Nature, 
may be consistent with that Devotion and Subjection we owe to the 
all-wise Providence of God Almighty”. “The Divines” did not defer 
long in answering. In a lengthy communication in the Boston Gazette* 
Increase and Cotton Mather and four other ministers, the “Inocula- 
tion Ministers”, as they came to be known, expressed their “grief” at 
seeing the “doctor” “so unhandsomely treated” in the press. And they 
attested to his worth as a man and to his excellence as a physician. “As 


to the Case of Conscience referr’d to the Divines”, they would only say, 


“What Heathens must they be, to whom this can be a question.” 
“Cannot Men of Piety and Learning . . ., having become persuaded that 
inoculation may be a means of preserving a Multitude of Lives, . . . give 
into the method or practice without having their devotion and subjection 
to the All-wise Providence of God-Almighty call’d in question?” This 
and much more was adduced by the theologians in defence of inocula- 
tion. But the issue was destined to plague them for a long time. 

On July 21st, at a public meeting called by the Selectmen and the 
Justices of the Peace, the Boston physicians, under the leadership of 
Douglass, had condemned inoculation as dangerous to the inoculated 
and to the community. Boylston was again, for the third time, ordered 
to desist from further inoculation, Again he disregarded the interdiction. 

Nevertheless, the leaders of the Puritan oligarchy had come to his 
defence in their above quoted letter to the press. There could be no 
longer any doubt why Boylston dared to defy the authorities. A man 
with less highly placed backers would have long felt their heavy hand. 

The controversy over inoculation had split the community wide 
open. A small but influential minority favored the practice, the majority 
of the population feared and opposed it. The physicians would have 
no part in it and, as an expression of their opposition to it, they formed 
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the “Society of Physicians Anti-Inoculators”. 

Although inoculation had become so agitating an issue, the Boston 
newspapers had taken no stand on it. They had opened their pages 
impartially to the contending parties but they had expressed no views 
of their own on an issue that was so vitally affecting the community. 
This would be astonishing if one did not take into consideration that 
they were not much more than a vehicle for the publication of official 
announcements and proclamations and a means for the dissemination of 
European news, copied from the London papers, always many months 
old. They contained shipping news and obituaries and more lively items 
about runaway slaves, murders and executions, They were respectable, 
staid and dry-as-dust. 

Published and written by the former and the present postmasters of 
Boston—men with no special journalistic qualification other than a more 
ready access to the news—the News-Letter and the Gazette (the only 
two newspapers in the American Colonies) were addressed to a small, 
upper-class group of readers, Their circulation was small, but, as a line 
under their name-plates proudly proclaimed, they were “Published with 
Authority”, which meant that they submitted to prepublication censor- 
ship by the Royal Governor. 

Early in August a third newspaper, the New England Courant, 
made its debut. At once it became evident that a new kind of news- 
paper had appeared upon the Boston scene. Aiming at a broader audience 
and dispensing with official approbation, its lively, controversial and 
rather common style caused a sensation, It was not too well received in 
conservative quarters, nor did its approach to the inoculation controversy 
make it more popular with them. Its reference to “a Certain Set of Men” 

“Who like faithful Shepherds take care of their Flocks, 

By teaching and practising what’s Orthodox, 

Pray hard against Sickness, yet preach up the POX”! 
left no doubt where its sympathies were. 

In contrast to the Gazette and the News-Letter which carried little, 
if anything, that could be regarded as “editorial opinion”, the Courant 
was the mouthpiece of its publisher James Franklin (Benjamin Franklin’s 
older half-brother) and of the group of contributors he had gathered 
around him. As a necessary precaution, their articles were usually 
anonymous, but fortunately, through the labors of Worthington Ford* 
we know by whom many of the pieces were written. Ford, in the early 
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1920's, happened upon what appears to have been Benjamin Franklin’s 
own file of the Courant in which Benjamin, who was employed as a 
printer's apprentice on the newspaper, had jotted down the names of 


the various authors. 

Besides a very satirical introduction the Courant’s first issue® carried 
an unsigned piece (written by Douglass) referring to Boylston as “The 
bold undertaker of the Practice of the Greek Old Women” and to the 
endorsers of inoculation as “Six Gentlemen of Piety and Learning, 
profoundly ignorant of the Matter . . .” 

A week later the new publication continued its attack’’. In a 
fictitious letter, an anonymous correspondent (Douglass) submitted 
“A Project for Reducing the Eastern Indians by Inoculation” in which 
it was suggested that “. . . there be for-with inlisted a sufficient number 
of Inoculators, to be commanded by a Major General Inoculator, who 
in Quality of a Field Officer, may do Duty on Horseback. 

“That they be compleatly armed with Incision-Lancet, Pandora’s 
Box, Nut Shell and Fillet, . . . 

“That their Ammunition be of the best Proof, that is a Composition 
of Negro Yaws and confluent Small Pox. 

“That the Inoculators be all Volunteers, who besides their usual 
Fees, and travelling charges, may be allowed a gratuity of 10 £ per Head, 
of each Indian who survives, conveys and spreads the infection amongst 
his Tribe; and of 5 £ per Head for those who blow up too soon (or die) 
before they reach the Place where execution is intended.” 

These jibes and an unfortunate, bawdy article attacking a relative 
of the Mathers’ prompted an angry counter-blast in the form of a 
letter to “The Author of the Boston News-Letter’, in which an 
incensed writer, who signed himself “Your Friends and Well Wishers 
to Our Country and all Good Men” called the Courant “. . . a Notori- 
ous, Scandalous Paper, . . . full freighted with Nonsense, Unmannerliness, 
Railery, Prophaneness, Immorality, Arrogancy, Calumnies, Lyes, Con- 
tradictions, and what not...” The “Well Wishers . . . To all Good 
Men” were further “troubled” about the fact that the Boston doc- 


tors 


. who exert themselves in discovering the evil of Inoculation” 
‘... are said, esteem’d and reputed to be the Authors of that Flagacious 
and Wicked Paper; who we hope and trust will clear themselves off 
and from the Imputation, else People will take it for granted, they are 
a New Club set up in New England, like to that in our Mother Eng- 
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land... .” . a scandalous Club set up in London, to Insult the most 
sacred Principles of the Christian Religion, tending to corrupt the 
Minds and Morals of the People: Against whom the King in Council 
gave strict Command and Orders for discovering, prosecuting and sev- 
erely punishing any that are found guilty of such Impieties.” 

To be accused of insulting “the most sacred principles of the 
Christian Religion”, was in Puritan New England, indeed no small 
matter. To imply that the “Society of Physicians Anti-Inoculators” was 
just another “Hell Fire Club” was casting upon the physicians “. . . 
an Aspersion . . . worse than cutting of throats” indignantly retorted 
Douglass in the Gazette". 

During the following weeks the epidemic increased in severity. 
Thousands contracted smallpox and there was a steady increase in its 
mortality. In August, there were 26 fatalities, in September 1o1, in Oc- 
tober more than goo. The significance of these figures becomes evident 
when we recall that the population of Boston was about 10,000 at the 
outbreak of the epidemic. 

‘The resentment against Boylston and Mather who, it was felt had 
contributed to the spread of the epidemic by their sponsorship of in- 
oculation, became widespread. Boylston was accosted on the street and 
insulted. Mather believed himself in danger of his life. For several 
weeks the press reflected little of the prevailing tensions. 

On October 30th the Gazette™ published a glowing account (prob- 
ably written by Cotton Mather) of the success of inoculation in the 
“more than three score” inoculated persons, The article also said that 
the “new Practice” had been introduced in England “with success” 
and that “Persons of Quality” were “coming into it”. 

This was good news for the embattled proponents of inoculation 
in Boston, But there was more to this story than they wished to tell 
or possibly knew. They did not mention that inoculation had been 
rejected by the Fellows of the Royal Society and that it was now 
being pushed by a layman, Lady Mary Wortley Montagu, in opposi- 
tion to the best medical minds in England. Lady Mary, the wife of a 
former English Ambassador in Constantinople, had become convinced 
of the merits of smallpox inoculation during her stay in Turkey and 
on her return to England she had interested her friend, the Princess 
of Wales, in the method and through her the King. 

Before embarking on inoculation on a larger scale in England it 
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was felt necessary to carry out preliminary tests. Six convicts in New- 
gate Prison were promised their lives if they submitted to inoculation 
and on August th, in the presence of many notables, the poor wretches 
were inoculated by Charles Maitland, the physician who had previously 
inoculated the Montagu children. 

In its issue of November 6th" the Courant published a news item, 
taken from the London newspaper, Appleby’s Journal, reporting “that 
the fam’d Experiment made upon the Malefactors in Newgate . . . has 
had the desir’d Success . . .” “We gather”, continues Appleby’s, “that 
those who expect to be hang’d may make use of it, if they please. As 
for that material Question, (viz.) WHO ELSE will do it? that we 
cannot, at present, give an Answer to, . . .” 

The Courant, which had otherwise remained conspicuously quiet, 
resumed its attack upon inoculation towards the end of November with 
a series of anonymous articles, written by a “Mr, Gardner’, a con- 
tributor whose identity has never been established. The first of these 
articles, supposedly a letter to the Courant'*, imitates the style of Cot- 
ton Mather and pretends to be in favor of inoculation which it calls 
“so wonderful a Blessing of Heaven to Wretched Mortals, that . 
none but an Infatuated People would reject and clamour against it. . .” 
The second piece, composed in the same tone, presents “Several Argu- 
ments, proving that inoculating the Small Pox is a lawful and successful 
Practice; and not only so but a Duty. Made plain and familiar to the 
meanest Capacity, but withal, so strong as to convince all Gainsayer’s, 
but such as want a Purge of Hellebore.” (The then traditional remedy 
for the treatment of the insane.) 

Shortly after the publication of these articles old Increase Mather, 
Cotton’s father, stopped James Franklin on the street and soundly 
berated him, Following this encounter Franklin published an article 
in the Courant repudiating the assertion that he was “a Tool of the 
“Anti-Inoculators”!'® Had he not again and again made it known that 
both Inoculators and Anti-Inoculators were welcome to speak their 
minds in the Courant? And he assured that he himself had never written 
anything “relating to the Ministers”, nor had he employed any other 
person to do so. In true 18th century fashion he even disclaimed 
knowing the authors of many of the letters sent to him! 

Despite its declaration of neutrality the Courant unrelentingly 


pressed its attack upon inoculation and its proponents whom it greatly 
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enjoyed ridiculing. In a letter to the editor (written by James Franklin 
himself) a correspondent who signed himself “Ichabod Henroost” 


(“Ichabod”, as Boston in those days knew, meaning the “Inglorious” ) 
complained that “Among the many Mischiefs attending the Practice 
of Inoculation” there was one which he believed affected especially 
him. “My dear Wife”, writes Henroost, “is so fully satisfied of the 
lawfulness and Success of the Practice, that she has set up for an In- 
former against the Anti-Inoculators. To this end she spends all the 
Day in hearing and telling all the Impertinent Stories of the vile Fel- 
lows of the Town; and at night, to my great Mortification, obliges me 
to hear her repeat them. Last night she came home full of grief at the 
Wickedness and Spirit of Lying which prevails among us, and cries 
out, My Dear, what do you think these wicked Wretches have re- 
ported! They say, there was a Man tother Day walking down King 
Street, who went to blow his nose, and pull’d his Head off his Shoul- 
ders; and the People being surprised at it, run to see who it was, and 
found it to be one that had lately been Inoculated; upon which they im- 
mediately call’d Dr, B---n, who came and set his Head on again, | am 
very much afraid my Wife was in bad Company when she pick’d up 
this Story; for I can hardly believe it to be true.”"* 

From the middle of November both parties to the dispute had taken 
recourse to publishing pamphlets, a then popular form of polemic. The 
“War of Pamphlets”, as this phase of the Inoculation controversy has 
come to be known, was carried on as vehemently and as acrimoniously 
as the newspaper campaign, both sides using all the arts of literary 
polemic and neither giving nor receiving quarter. Their preoccupation 
with the composition of these pamphlets may explain why the adherents 
of Inoculation made so little use of the press at this period in spite of 
the Courant’s renewed attack upon them, In the middle of January, 
however, they returned using what appears to have been their strongest, 
most insidious weapon, the insinuation that the Courant and its sup- 
porters, i.¢., the opponents of inoculation, were anti-religious. The “. 
main intention of this Vile Courant” wrote an anonymous correspond- 
ent in the Gazette’* “is to Vilify and Abuse the best Men we have, and 
especially the Principal Ministers of Religion in the Country.” And the 
correspondent threatens that if the “Hell-Fire Paper” were to continue 
its publication he would furnish a list of the names of its supporters 
so “that all the Sober People in the Country may know who they are.” 
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“If this wickedness be not stop’t, .. . a number of us. . . will pluck up 
our courage, and see what we can do to stop it.” The unnamed letter- 
writer who declared that he himself was not a minister and that he had 
not “advised with any such for this letter” was then generally believed, 
and now known, to be Cotton Mather’s son Samuel. Veracity was 
apparently no more an attribute of the “Gentlemen of Piety and Learn- 
ing” than of their opponents. 

By now the epidemic was on the wane, And although inoculation 
was no longer as burning an issue as it had been several months earlier 
the literary polemic continued. Gradually, it, too, came to an end. 

On the 24th of February, 1722, the Selectmen announced that there 
were no more cases of smallpox in Boston. The epidemic, during the 
ten months of its duration, had taken a dreadful toll. According to 
official figures 5889 persons, more than half of Boston’s population had 
contracted the disease, 844 persons had succumbed to it. 

The controversy over inoculation had heightened greatly the town’s 
ordeal. The press, by opening its pages to the warring factions, had 
further fanned the flames. For the first time in the history of our 
country the newspapers, by injecting themselves into a medical issue, 


had contributed to the disquietude of the public. Regrettably, it was 
not to be the last time. 
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*» Farmer’s fascinating story reminds one of other 
episodes in the early days of New England. The first 

Dx epidemic of smallpox had been reported by Corton 
Mather in 1616. The first medical publication in the 

2 United States, of course, was Thacher’s famous Broad- 

side of 1677 “Brief Rule to guide Common People How to Order 
Themselves”, which told people what to do at the time of epidemics. 
There were many outbreaks of smallpox in these early years. The next 
episode involving doctors and the press, after the one described in 1721 
so dramatically by Dr. Farmer, was the Benjamin Waterhouse vaccina- 
tion controversy in 1800 to 1802. Some of us have long searched for 
Waterhouse items in old book catalogues, partially because we believe 
thoroughly that Waterhouse was one of our medical heroes, that his 
promotion of Jenner’s vaccine was an important landmark. John Blake’s 
recent publication entitled Benjamin Waterhouse and the Introduc- 
tion of Vaccination throws some doubt on this hero worship. You 
will remember that Dr. John Blake is the son of a well known pro- 
fessor of medicine at Yale, Dr. Francis Blake, who has contributed so 
much to our knowledge of infectious diseases. The younger Dr. Blake 
has gone into medical history intensively. He has just compiled a 
history, for example, of the Rockefeller Institute for Medical Research. 
He reviewed the entire Benjamin Waterhouse vaccination story and 
does not place Dr. Waterhouse quite as high on the historical totem 
pole as others have. Through careful search of contemporary letters 
and newspapers he finds evidence that Waterhouse may have had some 
personal motives in promoting the vaccine, Waterhouse was being de- 
luged with requests for information and vaccine, Blake quotes letters 
indicating Waterhouse’s financial interest in vaccination—as, for ex- 


Remarks made at the meeting of the Section on Historical and Cultural Medicine at The New 
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ample, in a letter of September 6, 1800 to Dr. Lyman Spalding of 
Portsmouth, New Hampshire: 


“I have only time to say that I have received your second letter, and that 
I will accommodate you with the matter &e at the same lay which has been 
offered to me but [ declined, namely for one quarter of the profits arising 
from the inoculation & the contract to remain for 14 months from this time. 
Abandon the idea of inoculating for small-pox & throw all your attention to 
the Kine-pox. If this idea suits you & Dr. Cutter you shall be accomodated 
at once, for half a dozen practitioners stand ready to jump at that offer and 
and two of them are not at very great distance from you. 

“I haste I am yours &e 

Benjn. Waterhouse’ 


Spalding acquiesced by wanting a local monopoly. After several 
letters about terms, Waterhouse agreed and sent on the virus in return 
for Spalding’s written bond to pay him one quarter of the profits. By 
October first Waterhouse outlined his “custom of supplying practi- 
tioners”—all based on contracts of which he says “in none have I less 
than a quarter of the profits”, This restricted supply of vaccine and 
a monopoly in distribution was carried over into the press and was 
coupled with the questions of the effectiveness and harmful reactions 
to various virus lots being used. Physicians and laymen were to hurl 


questions, threats, and statements at each other for about two years. 


Blake describes many such exchanges, as for example: 


“At the same time, Waterhouse was not the only medical man promoting 
vaccination in the Boston newspapers. In the Palladium, for example, ‘A Physi- 
cian’ sharply answered ‘A ‘Tradesman’ who hoped the town would allow a 
general smallpox inoculation in Boston during the summer of 1801. One Cyrus 
Fay supported Waterhouse’s contention that many had used spurious matter. 
From Hallowell, Maine, came the report of a previously vaccinated man who 
had been variolated four times without effect, and from Portsmouth, New 
Hampshire, an account of a successful public experiment by Lyman Spalding. 
In October, 1801, both the Palladium and the Chronicle reprinted a certificate 
by Asaph Coleman, a Connecticut inoculator, that he had been unable to give 
smallpox to several persons vaccinated by Dr. Samuel Cooley of Bolton. The 
following month the Chronicle carried the news that cowpox had been found in 
American cattle by three country physicians in southern New England, and 
the Palladium printed reports in February and June, 1802, of the successful 
experiments of Nathaniel Miller of Franklin, Massachusetts. In August, 1802, 
the Centinel published a letter from Dr. John G. Coffin of Boston describing 
the resistance of several persons in Maine to smallpox infection following 


vaccination.” 


It is also of some interest that Milton, Massachusetts, was perhaps 
the first community in the United States that organized an. official 
community clinic. The selectmen secured, in 1809, the services of a 
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Dr. Amos Holbrook who promptly took care of one-quarter of the 
town at 25 cents a head. 

But whatever the final conclusions may be about Benjamin Water- 
house it is of interest that smallpox itself was shortly under satisfactory 
control in New England. Following this there were no major con- 
troversies about smallpox. 

But the basic issue involved, namely that of the fight in the press 
or on the public stage concerning acceptance of various health 
measures, did not die at this time. We have only to remember the slow 
acceptance of chlorination of public water supplies, the course of vari- 
ous antivivisection bills in State Legislatures, tirades against the use 
of aluminum in cooking utensils, or the current controversies over 
fluoridation to see that the same struggle continues. 

One of the problems that has interested me personally very much, 
is why certain scientific advances and not others happen to become 
questions of controversy. In the course of the current fluoridation 
difficulties in New York City we have tried to interest social scientists, 
historians, foundations in studying this problem, Is it a fear of the 
unknown? It does not seem that this is necessarily so, Look at the speed 
with which many new medical procedures are taken up,—use of anti- 
biotics, DDT, polio vaccine. | am happy to report that the Group 
for the Advancement of Psychiatry has set up a small study section 
to tackle this problem of what lies behind the controversy. One of the 
psychiatrists guesses that when a threat against nature or a threat to 
the body is involved, these become rallying points for certain groups 
in the community. It will be interesting to watch what their studies 
reveal. 

From some three years now of practical experience and some read- 
ing I can point out that these attacks all have certain things in common. 
In the first place they all use the same basic method of attack. The laws 
of scientific evidence are demolished. Having once demolished such 
laws anyone becomes an expert. My wife, my doctor, a chemist, any- 
one becomes an expert. The field is flooded with pamphlets so that 
the whole affair sometimes seems to have become a war of pamphlets. 
This is true in fluoridation, it has been true in the anti-vivisection fight 
and the fight against a quack cure such as the Hocksie Cancer Cure. 

Secondly, it is of interest that the same people seem to be involved 
in these various campaigns. For example, I have found it very interest- 
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ing to ask opponents of fluoridation what else they are against. They 
attack the use of aluminum cooking utensils; they are for various kinds 
of nature fads; they advocate “nature” or “health” foods. These are 
often purchased at so-called health food stores, which incidentally 
are often centers for the distribution and sale of anti-fluoridation pub- 
lications. 


‘ 


A third characteristic of such groups is the basic appeal of the 
emotions often involving religion, communism as well. 

Why did not such opposition get started in other movements? The 
Salk vaccine for example was widely and promptly accepted. Perhaps 
this was because the vaccine protected against a crippling and tragic 
disease which hit quickly, against which there were no defenses. Or 
was it because in recent years the public had learned a great deal 
about polio? On the other hand, it is of interest that at least one 
group opposed the Salk vaccine, using the same methods I have just 
described. Incidentally, many of the people who were in that anti- 
polio vaccine campaign are also fighting fluoridation now. But to return 
to the question of public education, What happened in the nation-wide 
polio vaccine trials has interested me greatly, It has seemed to me that 
this experiment had broad social implications which have not often 
been commented on. Essentially, what happened here was that people 
were informed about the problem, were told what questions needed 
to be answered, why it was important to get answers to these questions 
and what could be expected if the answers were favorable. With such 
a background, coupled with the great interest that had been achieved 
through the fund raising activities of the National Foundation for 


Infantile Paralysis, thousands of American parents were willing to have 
their children be inoculated with an experimental vaccine. Moreover, 


a good many of these were willing to join controlled experiments in 
which they did not know if their children were or were not being 
protected. Adults and children thereby learned something about the 
scientific method. | am sure that I shall never forget the clarity with 
which first yraders explained the difference between the “real stuff” 
and “control stuff” and explained the necessity for controlled experi- 
ments when we began our inoculations in the public schools here in 
New York City. One sometimes wishes that doctors understood the 
value of controlled experiments as well as did these first grade children. 

But why is any of this really of basic importance? Ultimately we 
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know the public has accepted the fruits of scientific inquiry, Can’t we 


go along merrily as we have in the past? Perhaps we can, but it seems 
to me that there is a deeper question involved now. We live in a scien- 
tific age, one in which science is taking an ever more important place 
in our civilization. The public is eager to accept the gadgets which 
science and technology produce. The mass media—television, radio, 
newspapers, magazines—are filled with science stories. A whole new 
group of science writers has developed—persons incidentally who are 
doing a superb job of interpreting science to the public. Can't we 
simply trust these current forces to do the job? Perhaps we can. 

But I should like to point out that I think doctors have a real role 
to play in this problem and that, if they played this role more effec- 
tively, it might well be that some of the difficulties which Dr, Farmer 
and I have pointed out could be avoided. Doctors have contact with 
a great many persons. The persons with whom they have contact trust 
them. Doctors probably are the only persons with considerable scien- 
tific background with whom most people ever have direct personal 
contact. Yet doctors are not very clear today what role they can or 
should play in those problems of public understanding and acceptance 
of science. Many of them, alas, do not know the rules of scientific 
evidence themselves, or if they do, they have long since forgotten them 
and are not aware of their significance. | would, in closing, therefore 
suggest that physicians themselves could be more helpful in these 
troublesome times in which science and society are trying to learn 
how to get along together. As they reexamine their role in our times 
I suggest that they play not only the traditional role as protector of 
the family health but that they assume an additional role as interpreters 
of science and its methods. 
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A few years ago we initiated a study of 
some diseases of unknown etiology, such as 
glomerulonephritis, in which the observations 
of clinicians and pathologists of the past 
and the present had indicated the possibility 
or, in the minds of some, the probability 
The 


analytical feature of our work was the use 


of an allergic pathogenesis. special 
of the fluorescent antibody method of Coons* 
for the 


localized gamma globulin, the class of pro- 


microscopic detection of tissue- 


teins which includes antibodies. I shall re- 


view briefly some of our original experi- 
mental studies and then present some ob- 
the 


nephrotic renal diseases in man. 


servations on glomerular lesions of 


Our work at its inception was carried out 
with Dr. David Pressman, formerly of the 
Sloan-Kettering Institute, and in fact re- 
traced for a time some of the steps of his 
own investigations with radio-iodine-labeled 
antibodies, notably the study of the localiza- 
tion of antiorgan antibodies. Of relevance 
here is the study carried out by Dr. Ortega 
. This work was supported in part by a research 
grant from the National Heart Institute of the 


National f Health, Public Health 


Institutes of 
Service, and by a grant from the Fannie E 
Rippel 


Foundation. 


ud myself on the localization of antikidney 
antibodies in the rat*. 

The experimental conditions with modi- 
fications were similar to those described by 
Masugi® for the preduction of nephrotoxic 
serum. Rabbits were injected intraperitoneal 
ly with a purified tissue sediment prepared 
from rat kidney. The antiserum was col- 
lected, the antibody-active gamma globulin 
fraction was separated, and this was _ in- 
jected intravenously into rats. Thin frozen 
sections of kidney from injected rats were 
stained with fluorescent antibody for rabbit 
gamma globulin, with results as shown in 
the next slide. 

The section shown was from a rat kidney 
stained with fluorescent antibody for rabbit 
gamma globulin. Six days previously this rat 
tail the 
fraction of nephrotoxic 


had been injected in a vein with 


gamma globulin 
rabbit serum. White areas correspond to 
sites of specific apple-green fluorescence and 
indicate that the injected globulins localize 
almost exclusively in the glomeruli and are 
not present in the tubules or elsewhere. This 
pattern of localization was observed from 
the the 


studied, namely, from three days to three 


earliest to longest time interval 
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months after injection of nephrotoxic serum. 
I should add that when the gamma globulin 
of normal rabbit serum is injected into a 
rat, no detectable renal localization occurs. 
The same field at 
shows that the nephrotoxic globulins are 
localized in the glomerular 


higher magnification 
capillary walls 
in a pattern of distribution such as is vis- 
ualized for the glomerular basement mem- 
brane. 

As shown by Masugi, nephrotoxic serum 
is injurious to the kidney, and upon its in- 


jection into the experimental animal the 
clinical, chemical and anatomical events 
which ensue correspond closely to those 


which occur in human diffuse glomerulone- 
phritis. A hematoxylin-eosin section of kid- 
ney of a rat with nephrotoxic nephritis was 
shown. The characteristic microscopic lesion 
is a thickening of the basement membrane 
and appertaining structures of the glomeru- 
lar capillary walls 

(as illustrated) 
that at about one week after injection with 
nephrotoxic the 


globulin began to localize in the glomerulus 


Our studies showed also 


serum rat's own gamma 


in a readily detectable amount. A_ frozen 


section of rat kidney was stained with 


fluorescent antibody for rat gamma globulin 
which is localized in the basement membrane 


and appertaining structures of the glomeru- 


lar tuft. The rat had been injected four 
weeks previously with nephrotoxic serum, 
and in fact when a companion section to 


this one was stained for nephrotoxic globu- 
lin the pattern of 
nephrotoxic globulin was found to be es- 


sentially the same as that for the rat's own 


glomerular localization 


gaumma globulin. There was a_ difference, 
however, in one respect. The nephrotoxic 
globulin was localized in the kidney at the 
time of earliest observation, namely at two 
half 


from 


and a days after injection and, as 


judged other tracer studies, almost 


immediately; whereas rat gamma globulin 
did 


localization until six to nine days after in- 


not achieve this crisp) membranous 


jection of nephrotoxic globulin. Since pro- 


teinuria occurred promptly after the in- 


jection of nephrotoxic serum and reached 
very high levels within one to six days, 
difficult to 


cribe the glomerular localization of rat gam- 


thereafter receding, it was as- 
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ma globulin to increased capillary permea- 
bility per se. 

When a comparable study of human kid- 
neys in nephrotic renal diseases was made, 
the results were similar, namely, that hu- 
man gamma globulin was localized in the 
basement membrane and the appertaining 
structures of the glomerular tufts. This ob- 
servation the 
lack of such a finding in a variety of nor- 
mal and pathologic, control kidneys, about 
which I shall speak subsequently. An ex- 
ample of 


stood in contradistinction to 


nephrotic glomerulonephritis, 
which is synonymous with nephritis type 2 
of Ellis or with membranous glomerulone- 
phritis of Bell, Allen, and other students of 
renal disease, was illustrated in hematoxylin- 
eosin The microscopic 
diffuse thickening of the mem- 
brane and appertaining structures of the 
glomerular tufts. A frozen section of kid- 
the nephrotic 
glomerulonephritis stained with fluorescent 
antibody for 
Just 


section. lesion is 


basement 


ney in preceding case of 


human gamma globulin was 


shown. as in experimental glomeru- 
lonephritis, gamma globulin is localized in 
the diffusely thickened glomerular basement 
membrane and related structures. 

Another microscopic example of nephrotic 
glomerulonephritis was shown. In the sec- 
tion, stained with periodic acid-Schiff hema- 
toxylin, the glomerulus has an accentuated 
lobular configuration and a prominent PAS- 
staining basement membrane. A frozen sec- 
tion of kidney 
nephrotic 


in the preceding case of 
glomerulonephritis with 
globulin 
shows gamma globulin localized in the lobu- 
lated glomerular stalk or basement 
brane. 


stained 


fluorescent antibody for gamma 


meti- 


Another microscopic example of nephrotic 
renal disease, a kidney section stained with 
hematoxylin and eosin, showed the essential- 
ly pathognomonic “wire-loop” lesion of sys- 
temic lupus erythematosus, characterized by 
a rigid, eosinophilic thickening of the wall 
of one or more capillary loops. A frozen sec- 
tion in the preceding case of renal lupus 
stained with fluorescent antibody for gamma 
globulin showed the gamma globulin local- 
ized in two wire-loop lesions as well as in 
the thickened capillary walls elsewhere in 
the glomerulus. 
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Another section of kidney 
lupus erythematosus stained with hematoxy- 
lin-eosin showed diffuse thickening of the 
glomerular capillary walls and related struc- 
shown in a section 


tures. As companion 


stained with fluorescent antibody, gamma 
globulin is localized in the diffusely thickened 
glomerular capillary walls. 

As you have seen, gamma globulin is 
localized in the glomerular capillary walls 
and related structures in such diverse dis- 
eases as nephrotic glomerulonephritis, sys- 
temic lupus erythematosus, experi- 
mental nephrotoxic glomerulonephritis. The 
sites of localization of gamma globulin were 
correlated to a considerable degree with the 
pattern of glomerular capillary wall thicken- 
ing and accentuated eosinophilia as shown in 
sections. It could have 
that the 


globulin deposition occurred in certain sites 


hematoxylin-eosin 


been demonstrated also gamma 


of positive staining with the periodic acid- 
Schiff reaction, notably again, the thickened 
glomerular capillary walls. A clinical fea- 
ture of these diseases is proteinuria, a mani- 
of increased 


festation permeability of 


glomerular capillaries. One may therefore 


ask whether the gamma globulins localized 
in the glomerular capillary walls may simply 
represent protein molecules that have been 
held back by the 


capillary walls, while the albumins and other 


partially or completely 


proteins of smaller molecular size pass 
through more readily. Several observations 
have bearing on this question but do not 
answer it. Glomerular-localized gamma glob- 
ulins have not been detected in’ kidneys 
obtained at autopsy in patients with benign 
proteinuria, although to be sure the degree 
of proteinuria was in no instance equal to 
that present in the cases under discussion. 


nephritis may be relevant to the discussion. 


findings in experimental nephrotoxic 


Proteinuria occurred promptly after the in- 


jection of nephrotoxic serum and reached 


high levels within one to six days, there- 
after 
globulins were barely detectable in the renal 


receding; but localized autogenous 
glomeruli during most of this early period. 
However, from six and nine days to three 
months after injection, autogenous globulins 
were localized in the glomerular capillary 
walls in a distinct, crisp pattern. Perhaps 


in systemicp™ this sequence of events is explained by the 
, progressive accumulation of gamma globulin 


on or in the glomerular basement membrane 


and related structures. As you know, the 
basement membrane proper is considered by 
the majority of electron microscopists to 
contain no detectable pores and to function 
as the true ultra-filter of the glomerulus. 

Another factor to be considered is in- 
flammation, That the simple accumulation of 
inflammatory exudate in the capillary wall 
affords adequate explanation for the glomer- 
ular localization of gamma globulin in these 
several diseases seems unlikely—unless the 
inflammatory exudate be a distinctive one 
with an extremely high concentration of 
gamma globulin. Such a pattern of gamma 
globulin localization has not, in our ex- 
perience, ever been observed in the wide 
variety of normal and pathologic control 
kidneys that we have studied; not, for ex- 
ample, in kidneys the site of suppurative or 
non-suppurative pyelonephritis, nor arterial 
or arteriolar nephrosclerosis, nor lower 
nephron nephrosis, nor cortical necrosis, nor 
glomerular fibrin thrombosis, and so on. It 
is possible to state, therefore, that the pres- 
ence of glomerular localized gamma globulin, 
in concentrations as demonstrably high as 
illustrated in our work on nephrotic glomer- 
ulonephritis and renal lupus erythematosus, 
coexistence of 


is not dependent upon the 


simple inflammatory edema, suppuration, 
hemorrhage, necrosis, hyaline or fibrin. 
The further possibility exists, of course, 
that the glomerular localized gamma globu- 
lins themselves have distinctive attributes. 
For example, in systemic lupus erythemato- 
sus the localized gamma globulin may be, 
in part, the factor 
itself is 


with, a 


lupus erythematosus 


which known to be, or to be as- 


sociated gamma _ globulin electro- 
phoretically. Finally, in each of these dis- 
eases, nephrotic glomerulonephritis, systemic 
lupus and 


erythematosus, experimental 


nephrotoxic glomerulonephritis — and I 
might add also that the same may be said 
of renal amyloidosis the possibility exists 
that the glomerular localized gamma globu- 
lins are, at least in part, specific antibodies 
against renal-localized antigens, of extrinsic 
or conceivably intrinsic origin. Proof as to 


whether the localized gamma globulins are 
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specific antibodies can be afforded by the 
fluorescent antibody method provided that 
the provocative antigen be known and that 
it be available in reasonable purity and in 
a soluble form. Perhaps this is the point, as 
I had intimated in my introduction, at 
which we should leave the problem. 


DISCUSSION 


SIGMUND L. WILENS: Obviously old- 
fashioned pathologists require the services 
of a well-grounded immunologist to help us 
in understanding the significance of the 
changes Dr. Mellors has described, and 
therefore we have asked Dr. Lewis ‘Thomas 
if he would care to discuss not only this 


paper, but the one by Dr. Craig also. 


LEWIS THOMAS: Dr. Craig has shown 
in his excellent presentation that the stains 
which have been used since classical antiqu- 
ity for identifying fibrin as such, and 
fibrinoid as something else and quite dif- 
ferent, are not wholly reliable, and under 
relatively easily controllable circumstances 
fibrin can be persuaded to stain as though it 
were fibrinoid. Beyond the limitations of 
ordinary staining techniques, by means of 
Coons’ immunohistochemical method, Dr. 
Craig has presented data indicating the 
presence of fibrin, or something immunolo- 
gically related to fibrin, in the material 
that is usually called fibrinoid. Similarly, I 
see no reason to quarrel with any of the 
points made by Dr. Mellors. It seems be 
yond question, now, on the basis of his ex- 
quisite photographs, that gamma _ globulin 
is localized at just the area shown in his 
photographs, and it is quite possibly local- 
ized by a conventional immunologic pre- 
cipitation mechanism. The situation seems 
nicely controlled from all angles, and there 
is no reason now for arguing about the role 
of non-specific accumulation of large masses 
of plasma proteins in which gamma globulin 
is in some way non-specifically entrapped. 
However, I think we still must ask whether 


the total mass of the homogeneous, eosino- 
philic material designated as fibrinoid is 
composed of fibrin, in Dr. Craig's lesions, 
or of gamma globulin, in Dr. Mellors’, 
There is no question that in the one 
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circumstance it can be shown that fibrinoid 
contains fibrin, and that in the other cir- 
cumstance it contains gamma globulin, but 
it is another, important question as to 
whether its actual physical mass is the re- 
sult of one, the other, or something else. 
In this connection, the fibrinoid which 
occurs in the form of both intravascular 
and extravascular deposits in the generalized 
Shwartzman reaction may be of some in- 
terest. Our observations have indicated that 
the bulk of this material is made up of 
fibrinogen, which has undergone precipitation 
as the result of combination with a heparin- 
like acid polysaccharide of large molecular 
size The precipitability of fibrinogen 
seems to be influenced by its partial poly- 
merization to an unstable molecular form 
which is brought about by endotoxin. Re- 
cently we have found that the fibrinoid 
of the generalized Shwartzman reaction 
possesses fibrillar structure and periodicity 
when examined by electron microscopy®. 


ROBERT C. MELLORS: I would like 
to make one comment. It is certain, I be- 
lieve, that both the experimental system de- 
scribed and the fibrinoid material  illu- 
strated by Dr. Thomas have little or no 
relevance to the glomerular-localized ma- 
terials that we have been discussing in 
certain human renal diseases. To illustrate 
the point, I have brought along a hematoxy- 
lin-eosin section of a human kidney, the site 
of glomerular capillary fibrin thrombus. I 
think that you will be struck by the similar- 
ity of the microscopic picture to that which 
Dr. Thomas has shown you in his experi- 
mental work. Another slide is a companion 
section in the same case stained with PTAH, 
in which there is vivid staining of the 
thrombotic material within the lumens of 
the glomerular capillaries. This is interpreted 
as a positive stain for fibrin (or fibrinogen), 
and this microscopic picture may even be 
a human counterpart of that seen in some 
of Dr. Thomas’ experimental work. That 
I do not know, The point I wish to make 
is that this case is an example of one of 
the many pathologic control kidneys which 
we had studied with fluorescent antibody 
for localized human gamma _ globulin. A 
kidney with this type of capillary lesion 
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shows no staining with fluorescent antibody 
for gamma globulin. 
Concerning the membranous eosinophilic 


material in the glomerular lesions of nephro- 


tic renal diseases and what it may be in 
terms of chemical composition, I think one 
may say this: when you see the glomerular 
lesions in membranous glomerulonephritis 
or in renal lupus erythematosus well por- 
trayed in sections stained with fluorescent 
antibody for human gamma globulin, you 
may conclude that gamma globulin is dis- 
tributed that is, 


diffusely or focally, and is not found where 


wherever the lesion is, 
the lesion is not. One may conclude some- 
thing beyond that, if tissue sections are 
also studied after treatment with fluorescein- 
labeled 
maining serum proteins, namely, albumin, 


antibodies against the several re- 
and alpha and beta globulin. One does not 


then observe the characteristic glomerular 
staining pattern previously shown to you. 
little, if at 


all, and this prompts one to think, insofar 


The glomeruli now stain very 
as serum albumin and alpha and beta globu- 
lin are concerned, that these proteins are 
not at all that 


localized to the extent 


gamma globulin is. 


JOHN G. KIDD: May I ask Dr. Mellors 


how he explains the localization of the 
autogenous gamma globulin in the rat kid- 
ney in which nephritis has been induced by 
means of a heterologous nephrotoxic serum, 
what role in relation to the dis- 


and is its 


ease process? 


ROBERT C. 


answer, except 


MELLORS: That I 
that I 
gamma 


cannot 
believe the role of 


the autogenous globulin might be 
the perpetuation of the inflammatory pro- 
cess in the kidney. If one examines rou- 
tine hematoxylin-eosin sections of kidneys 
from rats that have been given an injec- 
serum, the 


tion of nephrotoxic glomeruli 


show alterations almost immediately; the 
capillary walls are swollen and fluffy; the 
lesion is not very crisp, and it would be 
hard to put an exact morphologic label on it 
during the first several days after injec- 
tions of nephrotoxic serum. By the sixth 
to the ninth day or so after injection the 
membrane becomes 


glomerular basement 


rigidly thickened and crisply eosinophilic, 


and one sees what constitutes a membranous 
glomerulitis. The animal's clinical state, how- 
ever, may actually be improving by this 
time, in regard to proteinuria and edema. 
There are published works, among them 
the contributions of Kay’, which indicate 
on several grounds (occurrence of a latent 
period, inhibitory effects of x-ray, etc.) that 
there is a probability of a two-stage evolu- 
tion of nephrotoxic nephritis in certain ex- 
perimental animals. 


JOHN M. CRAIG: 
your normal rabbit-serum-injected rats long 


Have you followed 


enough to say whether you can demonstrate 


a rise in gamma _ globulins? 


ROBERT C. MELLORS: In 


should discuss an earlier piece of our work, 


answer, I 


namely, that dealing with hypersensitivity 
glomerulonephritis. We gave rabbits one or 
more large injections of bovine gamma 
globulin and produced hypersensitivity le- 
another form of 


sions, including one or 


glomerulonephritis, in a very substantial 
number of these animals. The kidneys of 
that 
contained localized gamma globulin in the 
The 
proliferative 


animals developed glomerulonephritis 
site of 
Mem- 


branous lesions were not at all common. You 


glomeruli. kidneys were the 


glomerulonephritis. 
have probably seen Dr. Teilum’s recent 
paper in the 4.M.4. Archives of Pathology’. 
Dr. Teilum believes that in certain con- 
ditions cells are forming PAS-positive ma- 
terial in situ in the glomeruli. This is of 
interest in relation to our studies, because 
gamma globulin, (especially some abnormal 
types, as shown by Dr. Kunkel), contains 
carbohydrate and in sufficient concentration 
PAS-reaction. 


ample, the Russell bodies of plasma cells 


is stained with the For ex- 


are rich in gamma globulin and readily 
stained with the periodic acid-Schiff reac- 


tion. 


MONROE BIRNS: Has Dr. Mellors ever 
used fluorescein-tagged antibody to albumin, 
on the kidneys of proteinuric animals, and 
if so, has he noticed any localization in the 
cells of the proximal convoluted tubules? 


ROBERT C. MELILORS: In 
these diseases the tubular lumens are filled 


many of 
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with inspissated protein, and these proteins 
are stained with fluorescent antibody against 


albumin, as well as against gamma globulin. 


MONROE BIRNS: I mean within the 
cells. 


ROBERT C. MELLORS: Yes, that is 
an interesting point. Beautiful hyaline-drop- 
let degeneration occurs in the tybules in 
nephrotoxic nephritis in the rat; when 
stained with fluorescent antibody for gam- 
ma globulin, the tubular epithelium does 
not stain in nephrotoxic nephritis. In one 
of our cases of systemic lupus erythema- 
tosus, there was tubular hyaline-droplet 
degeneration, and in some fields the cytop- 
lasmic droplets or granules in tubular 
epithelium were stained with fluorescent 
antibody for gamma globulin as well as for 
other serum proteins. This was an exception- 
al occurrence, but it does indicate that the 
tubular epithelial cells sometimes apparently 
do take up plasma proteins from the tubu- 
lar lumens, or elsewhere, and incorporate 
it into droplets, as Dr. Oliver has main- 
tained. This is a most unusual event, how- 
ever, in the conditions which we have stu- 
died, 


QUESTION FROM AUDIENCE: Would 
anvone care to comment on the material 
in the Kimmelstiel-Wilson disease in the 
glomeruli? 


ROBERT C. MELLORS: That is an em- 
barrassing question I wish I had not been 
asked, because it is a very nice lesion 
looking quite a bit like some of the renal 
lesions under discussion. I have not studied 
it, but Drs. Vazquez and Dixon have, and 
they have not found gamma globulin in the 
spherical “balls” in this renal lesion. 


SIGMUND L. WILENS: Does the glo- 
merulus in amyloidosis contain demonstrable 


gamma globulin by your technique? 


ROBERT C. MELLORS: Gamma globu 
lin accumulates in the thickened capillary 
walls in early renal amyloidosis with a 
pattern of diffuse membranous distribution 
very much like that shown you in mem- 


branous glomerulonephritis. Gamma _ globu- 
lin is localized apparently at some sites 


Vol. 34, No. 9, September 1958 


even before stainable amyloid is detectable 
in renal lesions. Drs. Vazquez and Dixon 
have studied amyloidosis in man and_ in 
experimental animals, and have shown also 
that amyloid stains with fluorescent anti- 
body for gamma globulin. Our own work in 
amyloidosis was limited to the level of pre- 
liminary exploration, but we did not ob- 
serve localized gamma globulin to such an 
extent as seen in membranous glomerulone- 
phritis or in the “wire-loop” lesions of 
lupus erythematosus. I believe that in the 
nephrotic lesions there is more gamma 
globulin per unit area than occurs in lesions 
in amyloidosis, but my observations on the 
latter disease are very limited, and the 
fluorescent antibody method is not quanti- 
tative. 


ANN POLLAK: Have you studied the 
lesions of eclampsia in this fashion? 


ROBERT C. MELLORS: No, I have not, 
although I would be delighted to do so, 
and as stated elsewhere, predict that gam- 
ma globulins will be found in the glomeru- 
lar lesions. 


BRUNO W. VOLK: I wonder how early 
Dr. Mellors was able to identify the localiz- 
ation of gamma globulin after the injec- 
tion of nephrotoxic serum. In_ preliminary 
studies we have observed that there is a 
distinct decrease of the serum albumin 
level prior to its elimination in the urine. I 
wonder whether this observation can be ex- 
plained by Dr. Mellors’ experiments. 


ROBERT C. MELLORS: We sacrificed 
our animals no sooner than two and a half 
days after the injection, and found sub- 
stantially the same pattern of localized gam- 
ma globulin at six to nine days as was 
present after three months. Dr. Fitzgerald 
has done beautiful radioautographic work 
in this field, and he probably studied the 
localization a few hours after injection of 
nephrotoxic serum, 


PATRICK J. FITZGERALD: From a 


few minutes’ to 41 days”. 


ROBERT C. MELLORS: The evidence, 
provided principally from the pioneer work 
of Dr. Pressman, is that, after injection, 


| 
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nephrotoxic antibodies are cleared from the 
circulation in a few hours. There would not 


likely be much unbound antibody circulat- 


ing around after 24 hours. 


ROBERT F. PORGES: Have you used 
adrenal steroids to try to modify the 
autogenous gamma globulin response? 


ROBERT C. MELLORS: No, we have 
been trying to get into that problem, but 
have never done it. 
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The Staining Characteristics of Fibrin and Its Identification 


Sections of tissues from patients with 
rheumatoid arthritis, disseminated lupus 
erythematosus, dermatomyositis, rheumatic 
fever, subacute and chronic glomerulone- 
phritis, and periarteritis nodosa were studied 
with  fluorescein-labeled rabbit antisera 
against human fibrin, albumin and gamma 
globulin. Suitable controls were used to in- 
sure the specificity of the method for the 
detection of these proteins in sections of 
human tissues. Replicate sections were stud- 
ied with phosphotungstic acid-hematoxylin, 
Biebrich searlet-aniline blue, periodic acid- 
leukofuchsin-orange G-hematoxylin, and pe 
riodic acid-leukofuchsin; these methods or- 
dinarily are considered suitable for the de- 
tection of fibrin. ‘Tissue samples from 
normal placentas and from acutely inflamed 
appendices were studied also. 

Vhe data obtained indicate that the fibrin- 
oid material found in the lesions associated 
with the collagen diseases is, at least in part, 
fibrin’. It was observed also that the con- 
ventional staining methods employed were 
not reliable for revealing fibrin in tissue 
sections, since they frequently gave nega 
tive results for areas in which fibrin could 
be demonstrated with specific fluorescent 
antibodies. 

Fibrin clots were prepared from purified 
fibrinogen and thrombin, either alone or with 
additional plasma proteins. Sections from 
these clots, with the exception of those pre- 
pared in the presence of concentrations of 
albumin greater than 1 gm. per cent, were 
shown to react specifically with fluorescein- 
labeled rabbit anti-human fibrin antibodies, 
but were found to react in a manner gen- 
erally regarded as negative when they were 
fixed, embedded in paraffin, sectioned, and 
stained by three independent histologic pro- 
cedures: Mallory’s phosphotungstic acid- 
hematoxylin, Biebrich scarlet-aniline blue, 
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in Tissue Structures 
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Harvard Medical School and The Children’s Hospital, Boston, Mass 


and Pearse’s periodic acid-leukofuchsin- 
hematoxylin-orange G*. 

When fibrin clots were formed in the 
presence of albumin at a_ concentration 
greater than 1 gm. per cent or glutathione 
at a concentration greater than 0.05 gm. 
per cent, the resulting sections reacted 
positively for fibrin by the standard stain- 
ing techniques. The fluorescent antibody 
method indicated the presence of fibrin in 
such clots. 

Dve-binding data and additional informa- 
tion are presented to suggest that the fibrin 
reacting positively with dyes and the fibrin 
reacting negatively with the same dyes rep- 
resent two forms of the material that differ 
in their structural bonds or cross-linkages. 
The evidence suggests that the positively 
reacting form of fibrin is related to the 
urea-insoluble form of fibrin and that the 
negatively reacting form is related to the 
urea-soluble form of fibrin. 

The thrombi in two cases of thrombotic 
thrombocytopenic purpura were found to 
react specifically with fluorescein-labeled 
rabbit antihuman fibrin antibodies, but were 
found to be negative or only occasionally 
and partially positive for fibrin when the 
tissues were fixed, embedded in paraffin, 
and stained by standard dye-staining pro- 
cedures. These thrombi failed to react with 
fluorescein-labeled rabbit antihuman platelet 
antibodies. 

It is concluded that the hyaline thrombi 
in thrombotic thrombocytopenic purpura are 
composed of a saline-insoluble derivative of 
fibrinogen, or fibrin’. 


DISCUSSION 


QUESTION FROM AUDIENCE: Was 
fibrin present in the region of the rheumatic 
valve, in the Aschoff bodies? 
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JOHN M. CRAIG: At the time we were 
doing this work we were unable to obtain 
really Aschoff 


in postmortem material or in the numerous 


any good nodules, either 
endocardial appendages we studied, We can 
say there are masses of fibrin present in 
the auricular endocardium. These can be 
demonstrated by this method, where by the 


ordinary technique they are not. 


JOHN G. KIDD: How specific is the 
antibody with reference to human fibrin as 
antigen? How much reaction does one get 
with it to other proteins, for example, 
serum albumin and globulin from human be- 


ings? 


JOHN M. CRAIG: I think very little. It 


can be controlled; if one adds the control 
sera 1 mentioned, the specific fluorescence 
is pretty well blotted out. If you take nor- 


mal tissues and wash them, as we did before 


applying our labeled antibody, there will be 
no specific fluorescence at all, so in this 
sense it is specific. If one applies them to 
non-washed tissues, the normal distribution 
of fibrinogen will show up in the sections. 


JOHN G. KIDD: With other techniques, 
say the precipitation reaction or the com- 
plement fixation test, is there much cross- 
reactivity between such antigens as serum 
globulin or serum albumin with your serum? 


JOHN M. CRAIG: There is none. 
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for non-Fellows of the Academy 


All physicians, including interns and residents, and those working 


in the allied sciences, are cordially invited to attend all sessions. 


All inquiries should be addressed to: 


Secretary, Postgraduate Week 
THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 29, N. Y. 
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THE NEW YORK ACADEMY OF MEDICINE 


SECOND ANNUAL POSTGRADUATE WEEK 
OCTOBER 13 to 17, 1958 


RESEARCH CONTRIBUTIONS TO CLINICAL PRACTICE 


Monday 
October 13 


Wednesday 
October 15 


PANEL MEETING — 3:30 P.M. 


THE DIAGNOSIS AND MANAGEMENT OF CEREBRAL VASCULAR 
DISEASES 
Chairman: IRVING S. WRIGHT, Cornell University Medical College 


LECTURES — 8:30 P.M. 


STUDIES OF CONTRACTILE PROTEINS OF MUSCLE 
ANDREW G. SZENT-GYORGYI, Institute for Muscle Research 


THE METABOLISM OF THE ERYTHROCYTE 
IRVING M. LONDON, Albert Einstein College of Medicine 


STUDIES OF THE LE CELL AND THE LE FACTORS 
HENRY G. KUNKEL, The Rockefeller Institute for Medical Research 


PANEL MEETING — 3:30 P.M. 


INFLUENZA AND UPPER RESPIRATORY INFECTIONS 
Chairman: WALSH McDERMOTT, Cornell University Medical College 


LECTURES — 8:30 P.M. 


HEREDITARY ASPECTS OF DISEASE 
BARTON CHILDS, The Johns Hopkins University School of Medicine 


CONGENITAL DISEASES OF BLOOD PROTEINS 
CHARLES A. JANEWAY, Harvard Medical School 


HEREDITARY DISEASES OF CONNECTIVE TISSUE 
VICTOR A. McKUSICK, The Johns Hopkins University School of Medicine 


PANEL MEETING — 3:30 P.M. 


GLOMERULONEPHRITIS AND PYELONEPHRITIS 
Chairman: WILLIAM GOLDRING, New York University College of Medicine 


LECTURES — 8:30 P.M. 


SOME MECHANISMS OF BACTERICIDAL CHEMOTHERAPEUTIC 
ACTION 
BERNARD D. DAVIS, Harvard Medical School 


(Program continued on next page 
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SECOND ANNUAL POSTGRADUATE WEEK 
OCTOBER 13 to 17, 1958 
RESEARCH CONTRIBUTIONS TO CLINICAL PRACTICE 
LECTURES — 8:30 P/M. (continued) 
Wednesday OBSERVATIONS ON THE NATURE OF STAPHYLOCOCCAL : 
October 15 INFECTIONS 
(continued) DAVID E. ROGERS, Cornell University Medical College 
THE CONTROL OF STAPHYLOCOCCAL SEPSIS 
CARL W. WALTER, Harvard Medical School 7 
PANEL MEETING — 3:30 P.M. 
Thursday POTASSIUM THERAPY 
October 16 Chairman: SAUL J. FARBER, New York University College of Medicine : 
LECTURES — 8:30 P.M. ; 
HEPATIC CIRCULATORY PHYSIOLOGY 
STANLEY E. BRADLEY, College of Physicians and Surgeons, Columbia University ; 
JAUNDICE AND BILIRUBIN METABOLISM ff 
RUDI SCHMID, Harvard Medical School 
MANAGEMENT OF PORTAL HYPERTENSION 
ARTHUR B. VOORHEES, Jr., College of Physicians and Surgeons, Columbia University 
PANEL MEETING — 3:30 P.M. ; 
Friday THE RADIATION HAZARD 7 
October 17 Chairman: J. E. RALL, National Institutes of Health ° 
LECTURES — 8:30 P.M. 
THE FATE OF SODIUM AND WATER IN THE RENAL TUBULES 
HOMER W. SMITH, Sc.D., New York University College of Medicine 
MECHANISMS OF RENAL TUBULAR TRANSPORT az 
JOHN V. TAGGART, College of Physicians and Surgeons, Columbia University - 
ELECTRON MICROSCOPY OF THE KIDNEY IN NORMAL AND 
DISEASED STATES 7 
JOHANNES A. G. RHODIN, New York University College of Medicine : 
SCIENTIFIC EXHIBIT 
The Scientific Exhibit will open officially at 11 a.m. WEDNESDAY, . 
OCTOBER 8, 1958 and be open daily 10 a.m. to 10 p.m. through 
October 17 except Saturday and Sunday, October 11 and 12. 


THE BULLETIN 


A Summary Report on 


CORTROPHIN-ZINC 


(Corticotropin-Alpha Zinc Hydroxide) 


Description: A unique patented electro- 
lytic process (developed by Organon 
research) produces a complex of alpha 
zinc hydroxide and corticotropin. This 
complex offers considerable advantages 
for practical ACTH therapy. 


Characteristics: New Cortrophin-Zinc 
provides corticotropin of unsurpassed 
purity with low foreign protein content. 
This reduces the risk of sensitization re- 
actions. 


Since about 5% of the corticotropin is 
uncombined, onset of clinical response 
is rapid. But the balance, present as a 
complex of alpha zinc hydroxide, pro- 
vides a prolonged action so that the 
effective time span of a single dose is 
usually several days. Injection of the 
new electrolytic Cortrophin-Zinc is vir- 
tually painless. 


Pharmacology: A potent stimulator of 
cortical activity, Cortrophin-Zinc does 
not depress functioning of the supra- 
renal glands. Unlike the corticosteroids, 
adrenocorticotropic hormone arouses 
the adrenal glands to produce natural 
steroids in natural proportions. In a 
5-year study of patients on ACTH ther- 
apy, no case of adrenal or pituitary de- 
pression or atrophy has been observed. 


Because Cortrophin-Zinc is virtually 
painless on injection and its prolonged 
action obviates frequent injections, it 
is now practicable to use Cortrophin- 
Zinc in most of the indications where 
formerly reliance has been on cortico- 
steroids. This freedom from apprehen- 


sion of deleterious depressive effects 
permits clinical use of valuable hor- 
mone therapy on a broader scale than 
has been possible heretofore. 


Clinical Uses and Dosage: The many 
published reports on the use of 
Cortrophin-Zine as well as ACTH, in 
thousands of patients indicate its value 
in over 100 disorders. Most responsive 
have been: allergies and hypersensi- 
tivities, rheumatoid arthritis, bronchial 
asthma, serum sickness and inflamma- 
tory skin and eye diseases. 


Dosage should be individualized, but 
generally initial control of symptoms is 
obtained with a single injection of 40 
units of Cortrophin-Zinc daily, until 
control is evident. Maintenance dosage 
is generally 20 units (or less) twice 
a week. 


Use of Cortrophin-Zinc with oral ster- 
oids is now recommended as a safety 
measure to supply the important su- 
prarenal stimulation and lessen the 
hazard of atrophy. Periodic use of 
Cortrophin-Zinc is advocated with all 
steroid analogs, such as cortisone, hy- 
drocortisone, prednisone, prednisolone, 
methylprednisone, and triamcinolone.* 


Supply: 5-cc vials containing 40 and 20 
U.S.P. units of corticotropin per cc; 
l-cc ampuls containing 40 and 20 
U.S.P. units of corticotropin, with ster- 
ile disposable syringes. 


*Write for complete literature and bib- 
liography containing specific dosage 
schedules to: 


Medical Department 
ORGANON INC. + Orange, N. J. 


when psychic 
symptoms 


distort the picture 


Dartal helps the patient reintegrate his mental processes 


In everyday office practice as well as under hospital conditions 
Dartal is consistent in its effects as few tranquilizers are. 


Dartal promotes emotional balance 


Dartal effectively decreases or relieves emotional hyper- 
activity and psychomotor excitement. 


Dartal is unusually safe 


At a recent symposium, leading hepatologists* concluded that 
Dartal is not icterogenic or hepatotoxic. 


Dartal is effective at low dosage 


One 2-mg. tablet q.i.d. or one 5-mg. tablet t.i.d. in neuroses; 
one 10-mg. tablet t.i.d. in psychoses. 


a superior psychochemical 
for the management of both major and 
minor emotional disturbances 


artal 


dihydrochloride brand of thiopropazate dihydrochloride 


SEARLE 
ymp on the Ph logic Effects of Dartal on the Liver, Chicago, Searle Research Laboratories, Feb. 7, 1958. 
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Investigator 


after investigator reports 


Wilkins, R. W.: New England J. Med. 257:1026, Nov. 21, 1957. 
“Chlorothiazide added to other antihypertensive drugs reduced the blood 
pressure in 19 of 23 hypertensive patients.” “All of 11 hypertension 
subjects in whom splanchnicectomy had been performed had a striking 
blood pressure response to oral administration of chlorothiazide.” “. . . it is 
not hypotensive in normotensive patients with congestive heart failure, in 
whom it is markedly diuretic; it is hypotensive in both compensated and 
decompensated hypertensive patients (in the former without congestive 
heart failure, it is not markedly diuretic, whereas in the latter in congestive 
heart failure, it is markedly diuretic). ...” 


Freis, E. D., Wanko, A., Wilson, I. H. and Parrish, A. E.: J.A.M.A. 166:137, 
Jan. 11, 1958. 

“Chlorothiazide (maintenance dose, 0.5 Gm. twice daily) added to the 
regimen of 73 ambulatory hypertensive patients who were receiving other 
antihypertensive drugs as well caused an additional reduction [16%] of 
blood pressure.” “The advantages of chlorothiazide were (1) significant 
antihypertensive effect in a high percentage of patients, particularly when 
combined with other agents, (2) absence of significant side effects or 
toxicity in the dosages used, (3) absence of tolerance (at least thus far), and 
(4) effectiveness with simple ‘rule of thumb’ oral dosage schedules.” 


In “Chlorothiazide: A New Type of Drug for the Treatment of Arterial Hypertension,” 
Hollander, W. and Wilkins, R. W.: Boston Med. Quart. 8: 1, September, 1957. 
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(CHLOROTHIAZIDE) 


FJ INITIATE THERAPY WITH 'DIURIL'. ‘piurit' is given in a dosage range of from 250 
mg. twice a day to 500 mg. three times a day. 


pS ADJUST DOSAGE OF OTHER AGENTS. The dosage of other antihypertensive medication 
Fm (feserpine, veratrum, hydralazine, etc.) is adjusted as indicated by patient response. If the patient is 
established on a ganglionic blocking agent (e.g., 'INVERSINE') this should be continued, but the total 
daily dose should be immediately reduced by as much as 25 to 50 per cent. This will reduce the 

Serious side effects often observed with ganglionic blockade. 


ADJUST DOSAGE OF ALL MEDICATION. The patient must be frequently observed and 
careful adjustment of all agents should be made to determine optimal maintenance dosage. 


SUPPLIED :250 mg. and 500 mg. scored tablets 'piurit' (chlorothiazide); bottles of 100 and 1,000. 
"DIURIL' is a trade-mark of Merck & Co., Inc. 


Smooth, more trouble-free management of hypertension with 'DIURIL' 
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THE BULLETIN 


The reasons are fairly simple. Doctors 
like “Premarin,” in the first place, be- 
cause it really relieves the symptoms of 
the menopause. It doesn't just mask them 
— it replaces what the patient lacks — 
natural estrogen. 

Furthermore, if the patient is suffer- 
ing from headache, insomnia, and arth- 
ritic-like symptoms before the menopause 


like “Premarin’’ 


and even after, “Premarin” takes care 
of that, too. 

Women, of course, like “Premarin,” 
too, because it quickly relieves their 
symptoms and gives them a “sense of 
well-being.” 


“PREMARIN? 


conjugated estrogens (equine) 


Ayerst Laboratories « New York 16, New York * Montreal, Canada 
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SATISFACTION GUARANTEED 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 


Referred Cases Carefully Attended 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE near 53rd Street 
NEW YORK, N. Y. Tel. Eldorado 5-1970 


BULLETIN 


THE NEW YORK 
ACADEMY OF MEDICINE 


The Bulletin contains scientific papers pre- 
sented at the Academy, including 
Post-Graduate Week Lectures 
Stated Meeting Addresses of the Academy 
Academy Section Papers 
Section on Microbiology—Abstracts 
Monthly Panel Meetings—Transcripts 
New York Pathological Society—Abstracts 
and 


Other Original Contributions 


Published Monthly 
Annual subscription price, $8.00 in 
United States and Canada. 
All other countries $9.00 
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Herald Squore, N. Y. Roosevelt Field, Long Island 


Porkchester, Bronx Jomoico, Queens 


White Plains, N.Y Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s cooperates with the medical profession to control the 
indiscriminate use of dangerous drugs. If a patient wishes to refill a 
prescription containing any drug which may be harmful if used with- 
out supervision, the physician is immediately notified. And with the 
physician's approval, the prescription is accurately compounded, 
carefully checked. 


No wonder so many physicians prefer Macy's Prescription Department. 
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For acidosis due to anesthesia — edema 


KALAK 


Counter-Acts 
ANTI-BIOTIC 
REACTIONS 


.».. KALAK is a non- 
laxative, alkaline diuretic 
buffer — side reactions 


PROTEIN-BOUND IODINE 
TOTAL IODINE 


PAPER ELECTROPHORESIS 
CATECHOL-AMINES 
STEROID CHEMISTRY 
CLINICAL CHEMISTRY 


BOSTON MEDICAL 
LABORATORY 


Directors 
JOSEPH BENOTTI NORBERT BENOTTI 


from aureomycin — terra- 


mycin — sulfas — penicillin 
are reduced through the 
use of KALAK — KALAK 
contains only those salts NORMALLY 
present in plasma. . . . IT IS BASIC! 


KALAK WATER CO. 
of NEW YORK, Inc. 


207 EAST 37TH STREET 
New York 16, N. Y. 


For acidosis due to nousea — in nephritis 


Medical Director 
FRANCESCA M. RACIOPPI, M.D. 


19 Bay State Road 
Boston 15, Mass. 


CO 6-3402 


PROMPT SERVICE 


2 


XXI 
- 
| ree 
| 
| SC: 
| 
| 
| 
| 
| . 
| 
4 | 
i 
. 
| 
ke | 
\ 
| 
| 
| 
| 
| 
| 


NEW DEFEAT THE 
MIGRAINE PARADOX 


TRADEMARK 


- relieves headache 
- dispels visual disturbances 
- overcomes nausea and vomiting 


*The paradox of migraine — increased nausea due to ergotamine ad- 
ministration — may now be successfully combated with ‘Migral’. The 
recognized benefits of ergotamine and caffeine in ‘Migral’ are favor- 
ably enhanced by the addition of cyclizine hydrochloride, a specific to 
overcome nausea. 


Dosage: 2 to 3 tablets at first warning of an attack, then 1 or 2 tablets every half 
hour; not more than 6 tablets should be taken for any single attack. 


Supplied: ‘Migrai’ tablets, containing ergotamine tartrate 1 mg., ‘Marezine’® brand 
Cyclizine Hydrochloride 25 mg., and caffeine 50 mg. 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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we offer 


* 

2-hydroxy 2-phenylethy! carbamate 

an entirely new chemical structure... 

unlike any other muscle relaxant 

currently available 


Sinaxar is consistently effective... has 
rapid onset of action. . . is long acting; no 
fleeting effects ...well tolerated by the 
G.I. tract... won’t cause drowsiness or 
dizziness ... produces no adverse psychic 
effects . . . is effective in low dosage. 


: In any condition involving skeletal 
muscle spasm, pain and stiffness. 


Dosage: One or two tablets t.i.d. 
Supplied: 200 mg. tablets, in bottles of 50, 


A= ARMOUR LABORATORIES 
A DIVISION OF ARMOUR AND COMPANY . KANKAKEE, ILLINOIS 


COURSE FOR GENERAL PRACTITIONERS ON 
PRACTICAL APPLICATIONS OF ELECTROLYTE 
AND FLUID BALANCE 


Part I: 


Thursday IN MANAGEMENT OF CARDIAC DISEASE 


October 23 Chgirman—E. Luckey, The New York Hospital-Cornell 
1958 Medical Center 


A three-session course for General Practitioners on various aspects of the above 
subject will be given at The New York Academy of Medicine, 2 East 103 Street, 
New York 29, N. Y., from 9 to 10:30 p.m., on the dates listed above. 

This course has been arranged by the Committee on Medical Education of The 
New York Academy of Medicine and is approved by the New York State Chapter of 
the American Academy of General Practice for its members for 5 hours of credit, 
Category I. 


THEO. E. OBRIG, INC. 


specialists in fitting contact lenses for more than a quarter century 


Theo. E. Obrig, Inc. fits contact lenses only upon prescription and under the supervision 
of a physician. 


Expert in fitting all types of contact lenses including Lacrilens® and latest forms of 
cornea lenses. 


Lacrilens® and corneal type lenses can be worn for long periods of time in aphakia. 


Lacrilens® is particularly recommended for all sports including swimming. 
Careful attention to referred cases. 


Theo. E. Obrig, Inc. * 49 East 51st Street, New York 22, N.Y. ¢ PLaza 8-0973 
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"Most likely Diabetes: Mild or 


candidate Moderate 
for Orinase" Onset: Around 40 


Previous 
Treatment: Diet, or 
less than 


now more than 40 units 
000 diabetics of insulin 
enjoy oral therapy 


’ : In the presence of a functional pancreas, Orinase 
effects the production and utilization >f native insulin 


Pi J HTRADEMARK, REG. U. S. PAT. OFF.— TOLBUTAMIDE, UPJOHN 
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in angina pectoris 


to prevent attacks 


mg. 


(brand of pentaerythritol tetranitrate) 


The accepted basic therapy in the treatment of coronary disease 


Effective as a prolonged coronary vasodilator in four out of five cases, 
Peritrate reduces the severity and frequency of attacks. In addition, it lowers 
nitroglycerin dependence, increases exercise tolerance, and improves EKG 
findings. Peritrate 20 mg. is the basic dosage strength for coronary dilatation. 


Peritrate 20 mg. for routine prophylaxis to prevent attacks of angina pectoris; 
in the management of coronary insufficiency,and the postcoronary patient. 


in angina pectoris 


to _—_ the acute attack 


Replaces supplementary nitroglycerin in the 


Sublingual Peritrate with Nitroglycerim is a companion product to regular 
Peritrate. It replaces ordinary nitroglycerin—not Peritrate. It not only relieves 
the acute attack—it automatically supplies additional Peritrate for increased 
protection during the stress period. Peritrate with Nitroglycerin replaces ordi- 
nary nitroglycerin in any strength because the sublingual Peritrate increases 
the immediate nitrate level. 


Help your anginal patients lead a mone normal life by prescribing Peritrate , 


20 mg. q.i.d. and Peritrate (10 mg.) with Nitroglycerin (1/200 gr.) p.r.n. 


| 
fi, 
Sublingual 
swith L Vitro 
Peritrate patient 
an 


Controls Stress 


Relveves Distress in_smooth muscle spasm 


new 


Pro-Banthine.Wi: Dartal 


~ for positive relief of cholinergic spasm. 


1 
Baler \ 


of 
Emotion 


a new and safer agent for normalizing emotions, 


PRO-BANTHINE WITH DARTAL offers you a 
new, specific and reliable control of visceral 
motor disorders, especially when these dis- 
orders are induced or aggravated by psychic 
tensions or anxiety. 
Pro-Banthine has won wide clinical 
acceptance as the most effective drug 
for controlling gastrointestinal hyper- 
motility and hypersecretion. 
Dartal, a new phenothiazine congener, 
offers greater safety, flexibility and 
effectiveness in stabilizing emotional 
agitation. 
The combination of each drug in fully effec- 
tive doses in Pro-Banthine with Dartal gives 
a new means of approach to the medical 
management of functiona! gastrointestinal 
disorders mediated by the parasympathetic 
nervous system. 
Specific Clinical Applications: Functional 
gastrointestinal disturbances, gastritis, py- 
lorospasm, peptic ulcer, spastic colon (irri- 
table bowel), biliary dyskinesia. 
Dosage: One tablet three times a day. 
Availability: Aqua-colored tablets contain- 
ing 15 mg. of Pro-Banthine (brand of pro- 
pantheline bromide) and 5 mg. of Dartal 
(brand of thiopropazate dihydrochloride). 


o. SEARLE co., Chicago 80, Illinois. 
Research in the Service of Medicine. 
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Ca ti = the COLON 


"the most effective available colonic anticholinergic drug.” 


“,.,,Telieves or reduces diarrhea, distention and pain in many patients with 
functional or organic colon disorders,”* 

EFFECTIVE: in ulcerative colitis, irritable colon, mucous colitis, spastic colitis, diverticulitis, 
diverticulosis, rectospesm, diarrhea following G.I. surgery, bacillary and parasitic dis- 
orders, 

SELECTIVE: activity “...confined principally to the lower gastro-intestina!l tract...“ and 
“,..singularly free of anticholinergic side-effects...”? such as blurred vision, dry mouth, 
urinary retention. 

CANTIL (plain) —~ Each scored tablet contains 25 mg. of CANTIL. Bottles of 100 yellow compressed tablets. 
CANTHL with Phenoberbital— Each scored tablet contains 25 mg, of CANTIL and 16 mg of phenobarbital 
(warning: may be habit forming). Bottles of 100 cocoa-brown compressed tablets. CANTIL is the only 


brand of the postganglionic parasympathetic inhibitor N-methy!-3-piperidy!-diphenylglycolate metho- 
bromide. 


(1) Kleckner, M. &., Jeri: J. Louisiana M. Goc. 108:359, 1956, (2) Riess, J. A.: Am. J. Gestroenterol, 28:541, 1957, 
M. &., 


{3) Kleckner, Je.: Clim. Proc, 5:19, 1957. 
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